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GENERAL INFORMATION 


THE CENTRAL PROCESSOR 
Transistored throughout (printed circuits 
Extremely high processing speed 

Very powerful business order code 

Symbolic auto-code including ‘coBo.’ 
6,000-120,000 digit magnetic core store 

Decimal working (central processor and console 
Console monitoring and Exception Report writing 
Designed for expansion, as required 

Inherent, solid-state reliability 


Very low maintenance requirements 


METHODS OF INPUT 

PUNCHED CARDS and/or PUNCHED TAPE 

Input Speeds- 

PUNCHED CARDS: 2,000 or 400 per minute 
PUNCHED PAPER TAPE: 1,000 characters per second 


METHODS OF OUTPUT 

NCR HIGH-SPEED PRINTERS: Up to 900 lines per 
minute (120 characters per line 

PUNCHED CARDS: 250 or 100 cards per minute 
PUNCHED PAPER TAPE: 120 characters per second 
INFORMATION FILES 

C BACKING STORES’) 

N-C-R RANDOM ACCESS MEMORY 
CAPACITY (per quick-change cartridge): Over 
5,000,000 alpha-numeric or over 8,000,000 all- 
numeric characters 

NOTE: up TO 16 RANDOM ACCESS MEMORY UNITS 
may be linked for combined operation to provide 
random and/or serial access to over 130,000,00¢ 
numeric digits of information. (Over 80.000,00c 
if alpha-numeric. 

SPEED: Information transfer rate is 100,00c 
characters per second 

ACCESS TIME: 0-200 milli-secs. (time-shared 
RE-ACCESS TIME: 0-31 milli-secs. (time-shared 
N-C-R MAGNETIC TAPES (alternative to, or 
in combination with the RANDOM ACCESS MEMORY 
OPERATIONAL TRANSFER RATES: 24,000 to 
60,000 characters per second 
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A retail chain group get branches to order with 
from then on mechanise everything 
that remotely esembles paperwork 


cards and 


In short, when you ha 1 computer If a 
computer is used for stock controlling, the next 
step is to make it prepare orders as well 


What does it mean and how can we use it? This 
report provides the answers 


With punched card equipment advertising agents 
J Walter Thompson found they cut out repetitive 
typing and produced schedules sooner 


Second in a series of profiles of computer salesmen 
which examines what they really offer 


The second na series ol irticles on the data 
processing problems of insurance companies looks 
at the management of life portfolios in three 
companies 


Part V of the Survey of ADP equipment reviews 
optic ail sc inning equipment 
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TELE-PROCESSING 


cuts an organisation’s 
reaction time 


With IBM TELE-PROCESSING 


@ Information can be transmitted from outlying 
points—even thousands of miles away 
central data processing system 

@ Information can be transmitted from a central 
DP system to the outlying points 

@One DP system can ‘talk’ to another, 

though separated by great distances 

Thus, another major obstacle to quick business 

reaction and full management control has been 

removed. 

The nerve endings of an organisation are 

outlying sales offices, factories, depots, retail 

shops, even the sales representatives. Conven 


to 


even 
the 


IBM United Kingdom Limited, 101 Wigmore 
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tional means of communication have 
vented management getting 
decision and proper reaction 
IBM TELE-PROCESSING can over 
and knit a widespread organisation 
economic and efficient unit 

We shall be glad to give you further 


often pre 


facts for 


ome 
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inforn 
and to discuss the possible applications « 
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Comment 


Two Years Old 


ACK in March, 1959, this magazine first began monthly 


publication, and 
now (two years and 24 issues later) is an apt moment to take stock, not 
specifically of how computer companies are selling, nor of how their cus- 

tomers are faring—there will be ample opportunity to appraise later this year in 

October when the Computer Exhibition gets I 

field that this magazine covers 


under way-—but rather of the whole 


Begun as an avowedly specialist journal for management, AUTOMATIC DATA PRO- 
CFESSING’s Original aims were to report on the new techniques that the arrival of 
fast computing machines brought in its wake; to provide through case histories and 
reviews a clearing house for the interchange of ideas; to highlight what progressive 
companies were up to. Today the magazine’s aims remain the same. Only now, 
computers, or better—the people who are beginning to use them—have generated 
so many ideas that, as with the * big bang’ theory of the universe, the field after 
two years has grown enormously. Equipment is plentiful, ingenious and multi- 
purpose, but that in itself is a small part of the explosion: completely new think- 
ing in matters of company organisation—merging previously distinct functions, 
accounting to produce information rather than historical financial statements, etc 
and the introduction of techniques such as those of OR augur a number of small 
managerial revolutions that will dramatically change the running of businesses 

Whereas two years ago it seemed that automatic data processing would remain 
the province of a few specialists, clearly, as it pervades into more and more spheres 
of business activity, it will become a subject of first importance to all business exe- 
cutives, and so, with an eye on the horizon, we see that this magazine will 
become a much wider-ranging clearing house 

We cannot, of course, forget the present, and must try to obtain the right ‘ mix’ 
As a service to manage- 
ment, we do need a ‘feedback’ of information to tell us when we come up to 
scratch and when we fall down 


of forward-looking articles and down-to-earth case histories 


The people we meet and correspond with provide 
us with valuable ideas, but with this anniversary issue we want to widen the feed- 
back pipeline a little. On pages 46 and 48 of this issue we print a questionnaire 
through which we invite all readers to write to us and tell us how we can, during 
the next three years, best serve them. Readers who fill in this questionnaire will 
do us an invaluable service by confirming or scotching hunches, giving us a frank 
appraisal and setting out their requirements, and we hope in turn to reward them 
with an even better magazine 








There’s an I:'C:T computer 
to fit your business 


Shopping for a computer ? Then you’ve a chal- 
lenging task ahead. For this major investment 
must pay you major dividends. 


Choosing and using a computer 
effectively and profitably requires 
imagination and great preparation. 
This means thinking in terms of the 
service you will get as well as the 
machines you will use. Doing your 
shopping, in fact, with an organisation 
having the *know-how’, the resources 


and the experienced staff to examine 
your problems creatively, and to pro- 
pose the data processing system that 
fits into your business. 

This is the specialised service that 
you will get from I:C-T—the largest 
British firm devoted exclusively to 
data processing, which has been its 
business for over fifty years. 


I-C:T is at your service. There is an 
office near you-—or write to us now. 


I-C-T DATA PROCESSING 
International Computers and Tabulators Limited 


149 PARK LANE, 
4 


LONDON, Wl. OFFICES THROUGHOUT THE U.K. AND IN 51 COUNTRIES THE WORLD OVER 
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Burroughs announce a 


Simultaneously in Britain and 
the USA the Burroughs organ- 
isation released recently informa- 
tion about a new solid 
electronic data processing system 
which—it is claimed 
the shortcomings of present 
modern equipment: wasted man- 
power and unused speed 

Said to be a medium-priced 
system firm figure 1s 
Burroughs 


State 


overcomes 


(no yet 
available) the B5000 
may feature, as required, one or 
two parallel 


cessors 


independent pro 
with an average add time 
of three microseconds: an 
immediate access store of one to 
eight coincident-current magnetic 
core modules, each with a capacity 
of 4,096 49-bit and 
with its own 


register, 


words each 


access address 
permitting 
access by 


simultaneous 
input 
and a 
bulk memory store of one or two 
magnetic drums each 
capacity of 32,768 49-bit 
and providing random access to 
information 
Further 
output 
used 


processors or 


output control channels: 


with a 


words 


one to four input- 
channels may be 


Any of these channels may 


control 


interconnect any memory module 
with an output 
With channels in 


input or device 


four use four 
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input-output may be 
performed 


computation 


Operations 
simultaneously with 

The system may also be linked 
with up to 16 magnetic tape units 
Output from the 
through one or two (as required) 
wideline drum _ printers, 
maximum speed of 700 lines a 
minute, or via a card punch which 


system 


with a 


hits out 100 cards a minute 

Input to the system is through 
card readers: a maximum of two 
time may be 
Burroughs will offer two models 


at one used, and 
of readers which read at the rate 
of 800 and 200 cards a 


respectively 


minute 


In addition an 
munication 


operator-com 
system is provided 
keyboard 

device and a message printer 
keyboard permits 
entry of control and 
information to the system, and 
the message printer prints instruc 
tions out for the operator 
replies to program 


comprising a entry 
The 
the 


directive 


device 


and 
Status 
enquiries 

Burroughs claim that the BSOOO 
will cut substantially program 
ming costs as the system has been 
specifically designed to 
programs written 


accept 


either in 


new 


system 


(for scientific 
and engineering problems) or in 
English language statements 


algebraic terms 


; sig 
CAY sign 
for production control 


The injection and 
trical equipment firm, CAV Ltd 
of Acton, have ordered a Leo III 
computer which will be delivered 
in December, 1962. 

The system will be installed at 
CAV’s main works in Acton. and 
the first application to go on will 
be the payroll for personnel at 
Acton also at factories in 
Rochester and Sudbury. 

CAV, who have some experi- 
ence of using computers at service 

work was done in 1955 
at the Cadby Hall on a Leo I and 
months they have 
produced daily labour efficiency 
calculations and the Acton pay- 
Leo Il—intend to 
and control production 
their 
This control 
sales fore- 
breakdowns of produc- 
tion load into parts required to be 
manufactured and _ purchased, 
determining optimum stock hold- 
both of materials and 


fuel elec- 


and 


bureaux 


for several 


roll on a 
schedule 
factories on 
eventually. 
involve 


in their three 
Leo Ill 
system. will 


casting 


ings 


raw 


§ 





finished goods, and the costing 
and cost accounting associated 
with these processes. 

It is planned that several of the 
programs will be run on a pilot 
basis on a Leo III service machine 
in Hartree House, London, for 
several months before the equip- 
ment is delivered. 

CAV also plan to use their 
machine for research work: for 
example, to speed up designing 
by making the computer do design 
calculations. CAV are a member 
of the Lucas Organisation. 


Trials for sorter 
Westminster to stud) 

Latest of the * big five’ banks to 
sign an order for an electronic 
cheque sorter are the Westminster 
Bank. The sorter, a National- 
Pitney Bowes machine which sorts 
at the rate of 750 cheques a 
minute, will be first used to carry 
out experiments in sorting—put- 
ting through cheques of all sizes 
and thicknesses, and crumpled 
and defaced cheques, etc. 

Westminster who have a 
Pegasus computer on order do 
not anticipate linking the sorter 
with the computer in the fore- 
seeable future. A spokesman for 
the bank confirmed that as yet 
no encoding or printing equip- 
ment would be ordered for 
producing magnetically encoded 
cheques 


First to order 
Card system for printers 

Payroll, stock control, costing, 
machine loading and ledger work 
are among the applications that 
Unwin Brothers Ltd, the book 
printers of Woking, will put onto 
their IBM 3000 punched card 
equipment which is to be installed 
in the autumn. 

Unwin are the first company to 
order this new card equipment (a 
full report of the equipment 
appears on page 39) which has 
been specifically designed for the 
data processing problems of 
smaller firms. 


6 


Significantly the tasks the 
equipment will undertake at 
present require no more than four 
people to do them. 


Plant control 
two buy it 

To control the starting up and 
shutting down of the Central 
Electricity Generating Board's 
West Thurrock station Babcock 
and Wilcox have ordered a 
Ferranti Argus computer. 

The Argus is a machine specially 
designed for process. control 
applications, and at West Thur- 
rock it will be used to receive 
information from conventional 
instruments and perform the pre- 
liminary checks essential before 
the boiler is started up, and then 
transmit signals to start up fans 
and coal pulverisers and to adjust 
controlling instruments. 


ICI have also ordered an Argus 
machine to control automatically 
a chemical plant at Fleetwood, 
Lancashire. About 100 control 
loops will be vetted by the system 
which will cost ICI about £60,000. 

(An article on computing in 
‘real time” in the process and 
other industries begins on page 18 
of this issue.) 


Metal Box order 
. electronic box 

At their central accounts office 
in Worcester, Metal Box intend to 
instal—in about 18 months’ time 
an Orion data processing system 
Metal Box have been known to be 
studying the application of com- 
puters for some considerable time. 
but no details of the uses the 
system will be put to are at present 
available. 


Officers and Computers 


‘When we decided on a com- 
puter for soldiers’ pay, we had 
two things very much in mind. 
First, there was the end of con- 
scription in 1962, which would 
mean that the Pay Corps would 
be acutely short of clerks; and 
secondly, that we needed a system 
that had the capacity, not only to 
handle the needs of the regular 
army, but also general mobili- 
sation, if that should come.’ 

The speaker was Major 
Sterling, second-in-command of 
the Electronic Accounting and 
Development Unit of the Royal 
Army Pay Corps at Worthy 
Down. Sterling has been a 
leading figure in the RAPC com- 
puter project, since the first 
feasibility studies were carried 
out in 1955-56. Since then he has 
travelled to the United States, 
Frankfurt, and Manchester Uni- 
versity, for conferences and 
courses, and for the past two 
years has been at the neighbouring 
Regimental Pay Office at Stock- 
bridge. When official approval 


was given for the computer project 
in 1958, Stockbridge, RPO for the 
Royal Armoured Corps and the 
Special Air Service, was made the 
* guinea-pig” office for computer 
programming. 18 months later. 
conversion from a manual system 
was completed, and the computer. 
an IBM 705 with associated 
memory store, tape units, printers, 
readers, etc, was installed in a 
specially built computer centre on 
the former naval air station at 
Worthy Down. 

Why a 705? ‘At the time of 
ordering, only the 705 had the 
storage capacity necessary for our 
project’ said Major Sterling. 
“You must understand that the 
amount of data that has to be held 
regarding the soldier is very large 
indeed. So also is the program 
required; the instructions take 
up all the 40,000 core storage 
positions on the 705, and the 
60,000 positions of the magnetic 
drum and in addition there is need 
for about 80 sub-routines on 
magnetic tape. When you think 
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+] 1 ' 
that we are putting the soldier 


pay allowance details on magnetic 
tape with a capacity of 200 charac 


ters to the inch, and that every 


| 


soldiet account takes up 


Inches, you Will 
ye necessaly 


In 
ve 


consist ol oO 


} 


fact, eacn 


letails 


separate items 


me and numbei 


regiment date of birth and 


enlistment engagement 


rank, and marriage 


details alance o1 


account informatio! 


be 


updated 


must 
dally. 

nro ited n rried 
promoted married 


changes his trade, or undergoes 
any other occurrence which makes 
him a casualty 
When 


lin 


in the Army sense 
all the RPOs or 
reckon b 


shall be 
6.000 


we ha 


ve 


tne we we 


dealing with casualties a 
day, and when the unit acquittance 
come in the of the 
month that rise to a peak of 
30,000 casualties.” 
Phe raison 


al end 


rolls 


will 


of 
the burden 


the 


LiIe 


the com- 
puter has been to lift 
of the clerical work 
Regimental Pay Offices 


will now become something of a 


from 
which 
conduit pipe for transmitting 
information between the units and 
They 


carry out the original processing 


the computing unit will 
and will be responsible for queries 
but the of up- 
dating all the 
required schedules and forms will 
taken them. | the 


new system they would handle the 


clerical * grind ’ 


and preparing 


be from nde! 
preparation of the punched cards 
from. the 


promotion 


source dockets. le 


orders and details of 
payments made, sent in by units 

When these 
payment rolls are received at the 
RPO, they will be and 
passed to the punch card depart- 
ment, where two 80-column cards 
will be punched, one card covering 
the casualty and one the payment 
details, and will be 
sent, with control totals taken for 
checking purposes, the 
puter centre at Worthy Down 


* occurrences > and 


coded 


these cards 


to com- 
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[he 


centre 


ol the 
that 


line 


design con 


such there 


natural flow from 


coul » control room, 


iter té 
accounting and compute! 


The i 


he j 
checked 


Caras are received 


then passed to ul 
sorter, where they are sorted into 
alpha-numeric sequence according 
to the soldier’s code (made up of 1 
number and the first 
of his Phe 


sorted cards are then passed to the 


his army 
| 


three digits name) 
ng room, where they 


with 


account 
matched up magnetic tape 
brought f1 
the 


control 


om the library and pu 


on combined card reade 
, 


unit. In tl 
* casualty tape ° 


and tape 


way a is prepa 


at a speed of 250 cards per minute 


rhe cards relating to payments are will be ope 


and converted 
agnetic tape. At the moment 
only one combined card 
unit, 


this 


similarly checked 


tom 


there 


conversion but in the 


tape 
] 
| 


| installation will — be 
duplic ated 
The tapes 


form acceptable to the computer 


ru 


two are now i1n 

[he processing of a complet 
will 
takes from 


reel of tape—which contain 


some 6,000 accounts 
15 to 20 minutes; 
bridge be 


daily in about three-quarters of a1 


payroll can updated 
hour 
At the end of each day a 


the distribution 


tu 


allow 


run, 
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{ R he 


that 


al 


iS 


experience 
present time 
while we receive a 
of replies to our .dver 
lisements for computer - staff, 
there would appear to be a real 
shortage of men with adequate 
experience,’ wrote a chemical 
firm, advertised in the 
national press last month. They 
added, as an afterthought, that 
to date they had been able to fill 
their computer 


number 


who 


all vacancies in 


wnen the 


* load ° 


when 


on 


General's Office 
all 


thus the Stock and 


{ , oivina th 
irtne as giving tl 


forms of headings to 
rated and for the informa- 

printed below them 
needed to 
allowance 
postal 
that 


runs are 
issue of 
dependants, 
It estimated 
omputer has its full 
all the RPOs the 
illowance books to be 
will be in the region 
nd about 250 postal 
separate run will be 
O1 preparing — the 
tatement to the soldier 
his 


IS 
irom 
1umber of 


ssued dail 


174 


account 
issued only 
the manual 


te of 

this was 
under 

The f computer installation 

rative in April, 1962, 

RPOs will be 

Meanwhile, during 

and programming 

| entail, the 705 will be 

ympute the statistics 

1961 census. The 

installation will be the 

in this country, and cost 

ome £750,000. The Paymaster- 

which has over- 

control for the Programming 

divisions at 

Worthy Down, say, however, that 

they expect the computer to save 

them £400,000 per annum, as well 

hem a better and quicker 


all the 15 


line 


oading 


Processing 


ex 


T REPORT 


team, and did not anticipate any 
undue difficulty in the future 

In past months we _ have 
reported mainly the demand for 
people; now we are beginning to 
learn the reverse of the 
coin; the supply. The recruiting 
companies are about half-satis- 
the response _ their 
advertisements produce, but they 
aware that there pre- 
little slack in the market. 
Some firms lamented the lack 


about 


fied with 


are IS 


cious 
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closing in 


on you? 


Even using modern systems, is your daily control and forward planning all 
you could wish” 

The “ENGLISH ELECTRIC’ KDP.10 is a comprehensive data processing system 
specifically designed for business applications. It brings new flexibility and 
speed to commercial administration. 


KDP.10 is easily expansible; economic in space, power and maintenance 


Let our system-study team discuss your problem with you 


PNM P| (} 


THe ENGLISH ELECTRIC Company Limitep, ENGLIsH Exectric House, STRAND. LONDON, 


2sA Data Processing and Control Systems Division, Kidsgrove, Stoke-on-Trent, Staffs. Telephone : Kidsgrove 2141 (11 lines) 





of experience in computer work 
among applicants. On the other 
hand many commented that the 
intellectual calibre of applicants 
was high. Firms were willing to 
invest in the future and accept 
men who lacked knowledge of 
data but who 
‘appeared to have the right men- 
tal clockwork... One cosmetic 
manufacturer remarked that pro- 
spective computer men ‘are 
much brighter than the average 
chemical man.’ 


processing 


According to the sample taken 
among recruiting companies, the 
number of people applying for 
any one job varied between seven 
and 14, slightly higher for O and 
M men, slightly lower for pro- 
grammers and other specialists 
The companies short-listed, at the 
lower end of five 
of seven applicants, or at 
upper end, I] out of 14 

Questioned on whether salaries 
offered were high, the companies 


the scale, oul 


tne 


with one or two dissentients 
seemed to think that the salaries 
paid were on a par with other 
specialist grades, bearing in mind 
“the skills and personal charac- 


teristics essential in this type of 


work.” One manufacturer said 
feelingly that * being one of the 
pioneers in computer techniques 

. we have tended to lose some 
useful men, who, having gained 
their experience on our installa- 
tion, can then command in the 
open market rather higher salaries 
than we feel to be justified 


In February it seemed that 
demand for people was slacken- 
ing, particularly for programmers 
We logged only 
ments—for some 
mer 


six advertise- 
nine program- 
and of 
three were from companies who 
advertised in identical fashion 
in previous months. This either 
means that the previous ad did 
not pull as expected, or that 
expansion calls for another addi- 
tion to the staff. BEA, 
advertisements appeared in 


vacancies these 


whose 
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November (programmers for thei 
Emidec and for the seat 
vations system), in December (a 
data processing manager) and in 
January (operational 
appeared again at the beginning 
of February. Their requirements 
a head of Operational Research 
to direct operations in a unit pro 
viding consultancy 
management; three programmers 
to work with the Emidec at 
Ruislip: a senior programmer 
(research and development) with 
a degree in mathematics (a salary 
of £1,567 offered); another senio1 
programmer, with experience plus 
a degree or a commercial quali- 
(salary £1,367); 
programming assistant. In addi 
tion BEA wanted for their reser 
vation planning centre an unspe 
cified number of 


reser 


research) 


service 


hication and a 


men or women 
to do logical analysis work on 
bookings, cancellations, and pas- 
senger records, for an on-line 
computer system. These people 
are offered a salary of £1,367 and 
must have programming experi- 
ence 

ICI, advertised in Nov 
ember and December, again 
demanded programmers for their 
Pegasus system (age 22-30, salary 
unspecified) The Steel Com 
pany of Wales, planning for an 
IBM computer, was another steel 
firm to demand programmers, in 
this case to liaise between O and 
M and computer departments 
Alfred Bird and Sons, who have 
ICT 1301 off the 
drawing board, require a senior 
programmer to lead and control 
a team. Of the other program- 
mers required, 
£1,000—was to 


who 


ordered an 


one — offered 
work with an 
Orion computer for an unspeci 
fied “London group.” Another 
interesting bait was the offer oi 
a professional and the 
prospect of a partnership for a 
team with practical pro 
gramming experience who would 
work on production programs for 
solid state machines; the 
who made this bold offer was 
Burton & Co, stockbrokers 


career 


leader 


firm 


AJ 


There were 17 O and M vacan- 
cies, the great bulk of which were 
first-time insertions rhe 
machine and system companies, 
IBM, de la Rue Bull, EMI, and 
Lamson Paragon accounted for 
a third of the named vacancies, 
and Urwick Orr, 
were also in the field. The CWS, 
Bowaters, Dunlop, Rank, and 
Richard Thomas and Baldwins 
were among the large organisa- 
but such off- 
the Furniture 
Development Council and Queen 
Charlotte’s Hospital appeared in 
the The age grouping for 
Staff was between 27-35, though 
24-29 and 28-40 were mentioned. 
Salaries, when mentioned, varied 
from a £800-£1,000 to a 
high of £1,200-£1,500; the quali- 
fication criteria were again some 
experience in O and M, with 
additional accountancy degree or 
commercial qualifications for the 
higher grades 


consultants, 


tions interested, 


beat names as 


lists 


ke yW ot 


Operational research jobs going 
were few, but as usual well-paid; 
BSA offering £2,500 and NCB 
{2.300 for a team leader with 
(at least) second class honours 
and three years OR experience. 
\n interesting development was 
the offer of a three-month train- 
ing course to a university gradu- 
ate by an unnamed advertiser, 
showing that in this field firms 
are willing to train their staff from 
scratch in order to fill a palpable 
gap in trained personnel. 

Among the miscellaneous stati 
required we noticed nine ads for 
punched card supervisors, and a 
new grade, a punched card plan- 
ner, was noted. There were the 
usual dense crop of accountancy 
but it was interesting 
to note that of the 16 vacancies 
only two mentioned work 
with computers or electronic data 
processing; it seemed that know- 
punched card and 
machine accounting, with a soup- 
con of O and M knowledge. was 
more vital 


Vacancies, 


listed, 


ledge ol 
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The more they 
are together the 
quicker they will be 


If an invoice, or a delivery note, or any other form aot my p> pte , 
needs to be circulated together with its copies before hands brought 

completion then cat-snaP is what you need. sharply apart. 
CAT-SNAP sets of forms top sheet 


, copies and carbon 
in be freely progressed around the office or work 
without risk of losing parts of the sets. 


On completion of the enterings the sets can be easily and 
cleanly broken up by a simple snap action. 

i 
May 


V ve send you some specimen sets for a practical te 
You 


un then check for yourself how CaT-SNAP 
withstands hard usage during circulation. 


Multiple cut sets and used in 
any office, but expert advice will help to make the best use 
them. This service is freely offered by A. J. Catlin Ltd; 


vhy not find out what benefit it can be 


continuous stationery can be 





to you. 


As the hands are tugged apart, the 
forms part along the perforatior 
leaving the forms themselves in one 
hand, while the head and once-only 
carbons come away in the other. 


a 


<--> 


ms Re orn 


A. CATUN LTO 


The carbons are discarded: the forms are 
separated and can now be dealt with 
individually. 


CAT-SNAP... 


Purpose designed and purpose made 
MULTIPLE STATIONERY SETS 


A.J. CATLIN LTD - JASPER ROAD~: WESTOW HILL 


E 


UPPER NORWOOD: LONDON SE19°- TEL: GIPSY HILL 2258 
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miniature high-frequency 
coaxial cables 


Extreme Miniaturisation with Highest Tensile Strength 
Overall diameter 0-064 in. to 0-078 in. 
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stocks on punched cards and which completely restyled 
stock control and buying procedures around a small 


ECENTLY, | paid several visits to an 
organisation in south-west France which 
runs a large chain of retail stores and 
which has for some time co-ordinated several of 
its routine functions—invoicing to branches, des- 
patching and ordering supplies—around a 
computing system. The work of the computer 
was, Of course, planned to dovetail with the 
existing Organisational system, and retail chains 
in Britain may discover aspects both of organi- 
sation and the systems employed which could 
stand transplanting 
The Coopérative Régionale des Charentes et 
du Poitou extends its activities over a considerable 
area: its boundaries range roughly from Thouars 
in the north to Montendre in the south and 
Mormorillon in the east. The head office is at 
Saintes, not far from the town of Bordeaux. The 
company sells a range of over 2,500 different items 
through a chain of 276 stores: in addition it owns 
four bakeries, two 
warehouse 


coal warehouses and a meat 
The stores are all grouped by delivery 
area: each area having an average of 10 branch 
stores. These areas are themselves grouped within 
eight regions and each of these regions is con- 
trolled by an inspector making periodic visits to 
the stores his particular region 

In the company’s main warehouse and despatch 
centre at Saintes goods held in stock come under 
four categories or departments: grocery, wines and 
spirits, haberdashery and household goods. In 
addition, there is a secondary warehouse and des- 
patch centre at Niort, which is linked by rail to 
Saintes, and where heavy grocery goods and wines 
are stocked. Its principal function is to stock 
goods for the northern region. In other words, 
the Saintes despatch centre is concerned with 
deliveries to the northern part of the Coopérative’s 
area——although these deliveries may be of goods 
prepared either at Saintes or of the items delivered 
to Niort and prepared there Hence actual 
control is exercised from Saintes though until 
February, 1959, Niort did its own invoicing and 
received orders direct from branch stores 

In 1958 the Coopérative first considered using 
punched card machines for maintaining some 
85-90,000 customer accounts and thus to control 
centrally at Saintes the credit extended to the 
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Graham Thorne 


stores’ customers. The company used manual 
methods at the time for most of their clerical 
chores; for example, a pegboard system was used 
for preparing the invoices sent out to the 276 
stores and was working very successfully. Orders 

be delivered from the warehouses were made 
up ona departmental preparation system, and as 
invoices (or copies of invoices) were despatched 
with the goods, pegboard-sheets—on which items 
gave a simple 
invoices and made 


were preprinted section by section 
method of preparing 
assembling orders easy 
Mechanisation—the use of punched cards-—was 
possible means of further improving 
the invoicing system, but only if it could provide 
a solution to several problems 


regarded as a 


invoicing and 

in order that 
the machine might be fully and economically used. 
It offered obvious advantages over the pegboard 
system in that not only might invoices be prepared 
more quickly and efficiently, but financial account- 
ing and statistics not previously available might 
be prepared for management 


customer accounting among others 


Initially it was envisaged that invoices might 
be prepared by using card equipment and a library 


of pre-punched cards covering all the 2,500 
different items sold by the chain: printed order 
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sheets, completed at the branches, would be 
matched up with appropriate cards for each item, 
quantity and price from standard files of cards. 
However, there were disadvantages in the card 
library idea: wrong cards may be pulled, a very 
large file of cards has to be frequently renewed 
due to daily wear and tear of cards, whole batches 
of new cards have to be changed when the price 
of articles is changed. 


ORDERING WITH CARDS 


Instead of a card library system the company 
opted for a punched card invoicing system which 
co-ordinates the business of ordering with the 
actual preparation of invoices—by making the 
managers of each store order their goods directly 
on cards which are then processed automatically. 

[Boots Pure Drug Co used a similar method of 
ordering, at present for photographic goods—see 
AUTOMATIC DATA PROCESSING, November, 1960.] 

The basic principle of ordering on punched 
cards is extremely simple. Cards are printed in 
bulk to show, on the right-hand half of each side, 
rows of panels (each row containing the figures 
1, 2, 4, 8. 16 as shown in the accompanying illus- 
tration—see above). Descriptions, numbered in 
sequence, of all goods held in the warehouse are 
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then printed, as required, on the left-hand side ot 
the cards—together with the order unit. 

A maximum of 30 articles can be printed on 
each side of the card, since space must be allowed 
for pre-punching the code numbers of the branch 
store, the goods department and the order sheet 
at the top and bottom of each card. 

At the Coopérative’s Saintes headquarters 
order cards are first punched with the coding 
mentioned above, and then collated into depart- 
mental books in a Bull sorter equipped with a 
special device. (Order cards are collated into 
departmental books to tie in with the company’s 
system of warehousing whereby goods are broken 
down into the four categories or departments of 
grocery, wines and spirits, haberdashery and 
household goods.) It takes not more than half 
an hour to prepare 100 books of 13 cards. Each 
book is faced with a card punched with the address 
of the branch. A plastic binding strip is attached 
to each book by means of a small hand machine 


THE BRANCH ORDERS 

lo order goods from Saintes each branch mana- 
ger has only to mark with a cross one or two 
quantity squares for each line in a book of cards 

When the order cards arrive at Saintes, they are 
despatched to the punch card installation room 
and put through a magnetising tract which 
magnetises the marks on the cards. These 
magnetised marks are transformed into perfora- 
tions by a card reader/punch fitted with a magnetic 
reading head, which can deal with up to 1,800 
items per minute. Finally the cards are put into 
a Buii tabulator, connected to a Gamma electronic 
calculator fitted with a magnetic drum, to produce 
invoices. The total number of daily invoice lines 
printed in this way is of the order of 18,000—o! 
which some 7,000 are for items of grocery. (This 
over-all figure is for both Saintes and Niort.) 

In introducing this system, one principal difh- 
culty was anticipated. Would the marking system 
of ordering be equally successful with all the 
branch managers? By way of trial five branches 
from different areas. The area 
inspectors trained branch managers in the new 
system and cards were marked for a period of 
three weeks. Details from these cards were trans- 
ferred at Saintes to pegboard sheets—in order that 
deliveries to these branches could be made exactly 
as before. Finally the marked cards were sent 
to the Paris headquarters of Compagnie des 
Machines Bull for processing. The eventual suc- 
cesses of these trials led to adopting the original 
proposals made by the Bull company 


were chosen 


THE COMPUTER RUN 


It is interesting now to follow the sequence 
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of operations carried out by the 
(linked to a Gamma 3 computer) 
is put on to the drum together with the 


permanent data—in other words, details of all 


tabulator 
The program 


items held in the warehouse: code numbers, des- 
criptions, delivery units, prices, unit weights 
minimum stock level and actual stock. Additions 
to stock are also punched on to cards and the 
information transferred to the drum 
pletes the preliminary 


This com- 
operations, apart from 
removing the plastic binding strips that keep books 
of cards together and sorting the order cards by 
delivery area, by branch and by department. A 
branch master card 1s placed at the head of each 
batch of order cards from one branch, and a 
delivery arca master card is inserted after the 
last branch order cards of an area 
file is now fed into the tabulator 


This card 


During the printing of an invoice, the branch 
master card activates only the printer: but each 
order card registers in the memory the code 
numbers of the department and of the order card 
together with the quantities ordered (and _pre- 
viously punched in binary code). Decimal values 
for these quantities are worked out by a special 
sub-routine while the card is being read. Follow- 
ing the reading, an operating cycle begins at the 
end of which the complete invoice line is ready 
for printing. Printing takes place during the 
following cycle, when the next order card is being 
read. This process continues until the next branch 

or delivery area—master card is read, when 
final totals are printed at the end of the invoice 
or at the end of the despatch list 

When a delivery area master card is read a 
special subroutine locates, and automatically 
extracts line by line, items which have been 
ordered by at least one branch in the particular 
area. The description of each item, and the total 


Summaries provide an indication of the general trend of 


orders 
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ordered by the branches in that area, 


quantity 
are printed out as a despatch list for the use of 
the warehouse. During this time the total value 
of the items is calculated and the result is printed 
at the end of each despatch list. In this way an 
automatic comparison check can be made with 
the sum of the totals on the individual invoices 


PRODUCTS OF THE RUN 

Invoicing and the preparation of despatch notes, 
however, represent only part of the operations 
summaries of items to be re-ordered, items not 
available and items despatched each day are also 
prepared. Summary cards are also punched auto- 
matically during these operations which are later 
used for the elaboration of monthly statistics 
{nnually, also, statements of account for mem- 
bers of the Coopérative are prepared and the 
dividend appropriate to each is calculated. 

In addition to the main tabulator/computer 
equipment at Saintes, the Coonérative also uses a 
subsidiary installation, which features neither 
drum storage nor separate calculating unit, and 
which pfoduces suppliers’ accounts, branch 
accounts, the payroll for both the Saintes and 
Niort warehouses, and general statistics of items 
received by warehouses and branches. 

Ihere is one common form layout for invoices, 
despatch lists and stock issue statements: although 
different departments have forms preprinted in 
different colours. At the time the day’s stock 
issues are printed out, the summary punch can 
produce cards showing the updated stock of each 
item his feature is useful, should all the tracks 
of the drum be required for another application. 

The original object of mechanisation was to 
simplify the work involved in day-to-day account- 
ing. Although this simplication has in fact been 
achieved, machines have been able to provide, in 
addition, a variety of information which has 
proved extremely useful to the management. This 
information includes details of goods to be 
re-ordered which are supplied each day to the 
buying office. Goods not available are also 
summarised and the list given to the management 
each week. Goods ordered are similarly sum- 
marised by branch and by region, thus providing 
an indication of the general trend of orders. 

Branch managers have expressed complete satis- 
faction both with the method of preparing orders 
and with the type of invoice received: and in 
addition to this, the number of staff required for 
the preparation of invoices and payroll has been 
decreased, while many new statistics have also 


been produced during the time previously required 
for these operations alone 


A variation of this basic system is being pro- 
grammed for a British company and equipment is 
due to be installed later this year 
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When Is An 


Order Clerk Redundant 7? 


When You Have A Computer 


URCHASING at Westinghouse’s Trans- 
former Division in Sharon, Pennsylvania, 
has taken a big step toward an integrated 

electronic data processing system in the purchasing 
inventory area. For several years our inventory 
control system has been run on a computer. Now 
purchase orders are being typed automatically as 
an off-spring of that system. The success we are 
having almost guarantees that we will extend the 
system to other related activities. 

Our new computerised * purchase-order writing ° 
covers 8,500 of the 10,000 items we buy at Sharon. 
lt has proved less expensive than the manual 
system; it produces a neater, more uniform, and 
more accurate document; and most important, our 
buyers no longer need spend valuable time making 
routine decisions and performing clerical work. 
Five days of lead time have been eliminated from 
the order processing cycle. This has reduced the 
amount of protective stock needed, lowered the 
inventory level, and given us more flexibility in 
controlling stock-outs. 

The basis of the system is our dollar segregation 
of inventory accounts. Of approximately 10,000 
accounts in raw material inventory, 8,500 are in 
the medium to low dollar volume range. These 
are called * probability accounts.” The remaining 
1,500 accounts, in the high-dollar area, are called 
‘planned* accounts. Orders for these are not 
automatically produced. 

The probability accounts have been program- 
med for re-ordering on an IBM 705 computer. 
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WESTINGHOUSE ELECTRIC 
CORPORATION 


Using an empirical formula, which includes lead 
time, usage and safety stock, the computer calcu- 
lates on a regular basis an economical order 
quantity on each item. 

Previously, economical order quantities (EFOQ) 
were printed out, then posted to a permanent order 
information card. The card was routed to the 
buyer, and eventually to an order typist. Today 
the EOQ’s are held on tape, matched with corres- 
ponding supplier information for that particular 
account or accounts (also on tape) and printed as 
a completed purchase order. The order is mailed 
directly to the supplier with no manual review 


Instructed to make judgments 

The purchase order that comes off the computer 
is identical to the one used for years. The com- 
puter has produced all the normal information 
necessary to process the order; in addition, how- 
ever, it has been instructed to make a number of 
judgments. 

The first is that of reasonable units of requisi- 
tion. In the case of certain hardware items that 
are purchased in lots of dozen, gross, etc, it will 
not order odd quantities. It makes a similar 
judgment in ordering drum packaged materials or 
steel from mills having minimum 
requirements. 

Another computer judgment is made in the 
calculation of a shipping date. Using a five-day 
work week, the program will not request the 
supplier to ship on a company holiday or weekend. 
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This is a perpetual program and does not require 
innual updating. Furthermore, as many as six 
quantity-price breaks per account can be carried 
[hat is, the computer has the ability to insert the 
proper price for the EOQ ordered 

Finally, the computer pinpoints those materials 
ordered within the division and those having an 
“engineering hold.’ course, do not 
generate a purchase order but merely are noted 


These, of 


in a message from the computer 

As the purchase order is automatically typed 
Chis is 
fed into the next inventory run and shows up on 


an order information card is produced 


the account as material on order 

As the final product of a day’s run, an updated 
supplier tape is produced. Through the use of a 
‘file maintenance’ (change) card, we can make 
changes in one or all of the information fields 
without endangering the other 


For example, a price, drawing sub, or cash 


information in 
fields 
terms could be charged without affecting the other 
descriptive 


material on the account New 


accounts, on the other hand, are first prepared on 
1 layout sheet from which sheet-card-tape conver 
sion is made 

The new program was not set up overnight. W 
had a number of physical and _ psychological 
problems to overcome first 

Before the program was started we had 1 
determine if it was justified in dollar savings that 
could be realised 

We also had to 


of the supervisors and buyers within the purch 


ing department 


get the confidence and backing 


\ change of this magnitude was 
somewhat radical, to be sure, but it was soon 
accepted when its advantages were shown 

One of the biggest and most time-consuming 
problems was converting a supplier file to 
magnetic tape file. This involved many hours of 


accumulation of information—transposition of 
names and addresses, terms and conditions, ship- 
ping instructions, and all information necessary t 
process 8,500 accounts. At the same time, we had 
to continue purging for errors and still keep up 
with day-to-day changes that were being made tn 
the regular course of business 

After the file was built, the next problem was 
the integration of the automatic purchase-order 
writing program into. the 


existing inventory 


programs. This problem was made easier by the 
fact that the inventory account number, with the 
addition of an order suffix, becomes a purchase 
number This made 


reference between the inventory exception tape and 


order possible a Cross 
the newly created supplier tape 

For some years the main stores inventory pro- 
gram has provided a list of suggested EOQ’s on 
a daily basis whenever an order point was broken 
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Chis same list (on tape) is now matched against 


the supplier tape, and all the necessary information 
is available for generating a finished purchase 
order. Should a sudden rise in the demand for 
an item take place provision is also made for 
generating a purchase order by merely entering a 
file maintenance card, although this is the 
exception rather than the rule. So the ground 
work for automatic purchase order writing was 
really developed in the original layout of the 
inventory job. All new supplier accounts and file 
maintenance pass through the regular inventory 
programs. Only a short matching run is needed 
after the normal inventory processing has been 
added to produce the final purchase orders, new 
order cards, and updated supplier file 

Finally, there was the problem of the purchase 
order form itself. It had to be a form very similar 
to the one being used, yet had to be a continuous 
form to be compatible with the 705 printing 
equipment 
a continuous 


\ national forms supplier provided 
purchase order form identical in 
content to the one formerly used 


Other advantages—and snags 


In addition to the benefits already listed—lower 
cost, more accurate orders, elimination of clerical 
work for buyers, and greater flexibility in handling 
stock-outs —the system has other advantages. It 
ontrol tool to assure that each 


account is negotiated periodically—either every six 
Purchasing now has 


gives purchasing 
months or every yeal 

accurate load figures on the number of accounts 
and vendors handled by each buyer. On the basis 
d by the computer, a supervisor 
or suppliers from buyer to buyer 
Finally, when the annual cost revision is due, unit 


of figures produce 
can shuttle items 


prices are re idily available 
\t present the system has two disadvantages 

one supplier for each account. To 

order from another vendor it 


Chere is only 
s necessary to enter 
a new account on the supplier tape. But plans 
for the future call for an automatic means of 
alternating vendors. No correlation is made to 
place several items ordered from the same supplier 
on one purchase order. We expect, however, to 
be able to do this by performing an additional 
sori 


We are running the automatic purchase order 


program three days each week. The cost for the 
run (computer and peripheral printer) comes to a 
total 13 cents per purchase order. A greater 
volume would provide more matches and reduce 
even further the unit cost. To date, the monthly 


average has been 1,320 documents produced. 


Purchasing {re 





REAL 
TIME 


COMPUTING 


— for the process industries 


and some 


URING the year 1960 a number of new 

data processing systems were announced 

and several of these machines not only 
comprise technical improvements in the equip- 
ment itself, but make possible new designs in 
systems. One of the foremost of the new possi- 
bilities that the improved purpose data processing 
systems open up will be more computing in ‘ real 
time.” 

Real time computing is characterised by its 
ability to receive information about an operation, 
to process this information, and to deliver answers 
fast enough to control the operation generating 
the original information. To perform these func- 
tions the computers will usually be linked to 
special equipment. 

A sample of the special devices and facilities 
required is given in the box on page 21. 

Real time computing is by no means new 
Special-purpose computer systems for this func- 
tion have been designed and put to use in indus- 
trial process control and military applications 
For each of these special-purpose applications 
18 


others 


central computer control equipment, communica- 
tion gear and special peripheral equipment were 
engineered and built. As a unique design was 
required for each new application these machines 
were costly. A number of computers had the 
program wired-in. This is a minor change in the 
system requirements meant rewiring part of the 
circuitry. 

The most elaborate real time systems in use 
are in the US military sector. Perhaps the best 
known of these is the Semi-automatic Ground 
Environment complex (SAGE). The SAGE sys- 
tem is a complex of 22 self-contained real time 
computers designed to analyse the air situation 
at any point in time. Each of these systems is 
composed of a number of radar stations which 
gather information on location and movements 
of aircraft. These stations are either land based. 
on picket ships or on aircraft. Data received 
by radar are converted to digital form, then modu- 
lated and transmitted by private wire to the SAGI 
Director Centre. Here the data are processed 
by a special purpose large-scale computer. The 
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AMERICAN REPORT 


from John Diebold and Associates, New York 


The idea of using a computer to 


control 


operations and as an 


always up-to-date information store 
was fine—but impracticable, until 
computers were going to be reliable 
24 hours a day, seven days a week. 
Now that this sort of reliability is 


guaranteed, applications for real 


time techniques are popping up 


results of this processing are used to dispatch 
intercepting planes or missiles against approach- 
ing enemy forces that SAGE previously had detec- 
ted and identified. Summary information from 
each of the 22 Director Centres is sent by wire 
to the Air Defense Command in Colorado Springs, 
Colorado 

Other real time computers enlisted by the mili- 
tary include the 465-L. Command Control Com- 
puter used by the Strategic Air Command to pro- 
vide the battle commander with knowledge of the 
real time battle situation (including an estimate 
of the enemy threat, the capability of our forces 
and their posture), and Project MASS, a com- 
puter-communication complex used by the army 
to maintain current information on the inventory 
position of Signal Corps items in the Army Euro- 
pean Command. With the second system requests 
for material are entered at remote points on key- 
boards and transmitted by wire to the central 
computer where the request is processed. The 
computer determines the best source of supply, 
prepares the appropriate papers and notifies the 
person who made the request of the action taken 

American military agencies, by specifying real 
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time computers for very specific tasks, gave impe- 
tus to manufacturers to increase the reliability 
of their systems, but the tasks these agencies per- 
form with their computer systems have little, if 
any, bearing on the types of problems the busi- 
nessman faces 

Of more interest to the businessman is the use 
of real time computers in the industrial process 
control field. About two dozen * closed loop’ 
real time systems are in operation at present 
Real time process control computers are used to 
monitor and direct continuous flow manufactur- 
ing Operations The most important users are 
public utilities, chemical manufacturers, petro 
leum refiners, and iron and steel makers 

Computer control of industrial processes results 
in a number of benefits, for example: 

Increased amounts of product from the same 
quantity of raw material; 

Better utilisation of plants, especially those pro- 
ducing a number of 
facility; 

Improved 


products using the same 


product quality through accurate 
maintenance of optimum levels of the process 
variables 

One of the first chemical plants to use a real 
time digital computer was the Barton plant of 
the Monsanto Chemical Co at Luling in Louisi- 
ana. The Barton plant produces ammonia. 

An initial study into the possibility of using a 
control computer was begun in 1957 and opera- 
tion started in 1960. The study started with the 
development of a mathematical model by which 
the computer could control the process. Since 
theoretical expressions describing the required 
relationships were not readily available nor easily 
developed, an empirical model was constructed 
from statistical studies of plant data. An eco- 
nomic evaluation of the advantages to be obtained 
under computer control was made on the basis 
of this model. Costs for depreciation, main- 
tenance, personnel and other operations were esti- 
mated as well as expenditures for the capital 
improvements This economic evaluation was 
submitted to management and approved before 
the actual 
Started 


systems and hardware design was 
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The systems design features what is termed 
‘ supervisory ’ control of the process by the com- 
puter. This means that the computer changes the 
value of the process variables by changing the 
set points of the automatic instruments. The 
instruments then regulate the control valves to 
bring the process variables to the new set points. 
Supervisory control can be contrasted with * dyna- 
mic” control. Under dynamic control the com- 
puter notes a fluctuation at one stage of the pro- 
cess, anticipates the possible effects on the next 
stage and takes steps to compensate for the fluc- 
tuation before it affects the second stage. 

Input to the system is from the present self- 
controlling pneumatic instruments, the pneumatic 
pressures are converted to a de signal compatible 
with the analogue-to-digital converters in the com- 
puter. The computer for the system is the Thomp- 
son-Ramo-Wooldridge RW-300. This machine is 
a real time computer designed for process control 
use. It has a magnetic drum storage unit of about 
8,000 words and can accept up to 1,024 analogue 
inputs and has up to 128 analogue outputs. 

This entire system has been in actual operation 
for several months. Results so far obtained indi- 
cate that the computer has maintained the pro- 
cess levels much closer to the ideal conditions 
than operator control would have. However, the 
output of the process is greatly affected by seasonal 
temperature changes so that the exact effect of 
the computer control cannot be determined until 
experience is gained under all weather conditions. 
Indications are that the plant will equal or exceed 
the original economic evaluation. 

Other examples of the use of real time com- 
puters for industrial process control can be found 
in the electric power generation, petro-chemical 
and petroleum refining fields. 

At the Litthe Gypsy Station of the Louisiana 
Light and Power Co, Daystrom Systems have 
installed a computer to control the start-up, run- 
ning and shut-down of the entire plant. The com- 
puter scans a number of inputs and compares 
the input values with prestored limits. If the 
limits are exceeded the computer will activate an 
alarm indicating the nature of the trouble. 

The start-up and shut-down of the power 
generating station is an elaborate process which 
contains almost 1,000 individual operations. 
The computer has the sequence of these opera- 
tions stored in its memory, and activates each in 
the proper sequence. During the running of the 
plant, the computer receives a large number of 
input signals on a continuous basis, and as a 
result of calculation controls the four major 
operating loops: 

Combustion control; 
Feed water control; 


Steam temperature control; 

Spray control. 
A constant analysis is made of the fuel-air ratio 
and upon indication of an explosive condition, 
the fuel is immediately stopped and the system 
is cleansed with air. The program is then set to 
the shut-down routine. 

Real time computing for commercial data pro- 
cessing work has been applied only to a limited 
extent. At present it is mostly used in airline 
passenger seat reservation systems. Recent deve- 
lopments will extend the use of such systems both 
geographically and functionally. Of special 
interest is the intended use of a general purpose 
real time computer system of reservations by a 
major United States airlines. In a_ previous 
report on computer-communications the applica- 
tion of a special-purpose real time system, * Sabre,’ 
for seat reservation work was described*. Also 
mentioned in that report was the planned use of 
real time systems for savings bank deposit account- 
ing. 

Probably the most significant effect of real time 
computing systems is the flexibility of their orga- 
nisation. In ordinary data processing systems ihe 
central data processing unit must be located close 
to its input, output and storage facilities. In a 
real time system there can be a number of input, 
output and storage units which may be located 
either at the central computer site or at remote 
stations. Most of these systems will permit two 
or more computers to be used in the same net- 
work. 

Such flexibility makes it possible for the sys- 
tems designer to plan an integrated information 
processing system to fit the specific requirements 
of any business organisation from an array of 
* on-the-shelf ” hardware 

Thus as the company policy dictates a decen- 
tralised organisation of business information sys- 
tem can be designed to have a number of satellite 
data processors, each having its own input, out- 
put and file storage facility. These satellites will 
be connected with a centralised corporate data 
processor which will be used for consolidating 
company-wide information and for corporate 
accounting such as stockholder records. This 
central machine will have the ability to call for 
information from any of the satellite computers 
at will. Thus the detailed file concern and organi- 
sational unit operation will be maintained at a 
local level with no need for duplication in the 
central office, although the corporate computer 
will have complete access to any detailed infor- 
mation which it might need. 


* See American Report, January, 1961, issue of Auto 
MATIC DATA PROCESSING. 
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In a company that desires centralised data pro- on items such as cost, inventories or available 
cessing and control of operations, a large central plant capacity for this analysis, it may obtain 
computer system can be specified. This central it on request 
computer will have remote input and output units Thus, in a real sense, these recent achievements 
at the local organisational levels. Data will be in computer technology are giving us new tools 
read into the central system from these remote for new methods of management. Mr _ Diebold 
points and processed against files maintained cen- has succinctly stated this situation in his recent 
trally and produce reports for the centralised address before the Plenary Session European 
management. Selected output from the system Common Market Commission 
would be sent to the remote locations to alert the 
local management about conditions on which it 
should take action 


‘The technology of information handling, com- 
munications, control and related developments in 
information theory, at first applied crudely to the 

In either a centralised or decentralised organi- mechanisation of work already performed manu- 
sation, the central computer can assist corporate ally, contains within it the basis for not only 
management in planning and testing corporate substantially changing the process of manage- 
strategy. For example, the effects and interac- ment, but for extending the range of man’s capa- 
lions of various investments decision policies cun bility. It is a development we are only begin- 


be forecast. If the computer requires local data ning to understand.’ 





SPECIAL EQUIPMENT FOR 
WORKING IN REAL TIME 


For rea! time computers to perform the functions of receiving infor- 
mation about an operation, processing this, and delivering answers fast 
enough to control the operation, these systems will require 


Special on-line input and output equipment, such as manual keyboards 
and printers for commercial applications, or transducers and display 
devices for industrial control. 


Built-in computer-communication facilities that permit the real time 
computing system to receive and transmit data, control and output 
information to remote locations. 


Real time clocks that can be read by the computer program. This 
enables the system to operate in synchronism with the external world 
so that it can call for and deliver information on schedule. 


Multiplexing devices which permit several input and or output units 
to share a communication channel. 


A control and synchroniser-buffer unit which permits only one message 
to one channel at a time, converts the message from transmission code 
and format to computer code and format and steps it up to computer 
speed. 


Multiple channels for input and output so that a number of devices 
and or communications lines can be connected to the computer system 
in parallel. 


Program interrupt which facilitates the programming and running of 
multiple programs on the computer at the same time. 
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Finesse 


in the 


Game 


Punched cards by-passed repetitive typing and cut 


scheduling time for agency gamesters J Walter Thompson 


NE of the ‘big five’ 
advertising agencies, J 
Walter Thompson, plan. 
produce and place advertising for 
about 80 of the biggest consumer- 
goods producers in Britain. The 
agency is retained, for example, 
by Rowntree, Oxo, the numerous 
companies of the Beecham group 
and that many-headed hydra, 
Unilever. The majority of these 
companies—-or from JWT’s view- 
point * accounts "advertise their 
products on commercial televi- 
sion; this year the products of 
these accounts will feature on 
more than 48,000 spots on the 
various television channels. 
By mid-year the paperwork 
associated with using the televi- 
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sion media for clients’ advertis- 
ing will be done with punched 
cards JWT’s punched card 
system will control the booking 
of spots, and produce schedules 
for clients, and the various cost- 
ings and breakdowns of figures 
that the agency for their 
Own purposes 

To detail the working of this 
punched card system it is neces- 
sary to go back to 1951 and to 
a lucky visit paid to the Business 
Efficiency Exhibition of that year 
by Len Ackermann, an execu- 
tive of JWI Ackermann saw 
on the Power Samas stand the 
punched card equipment which 
had been used by the Registrar- 
General’s department in the pre- 


need 


David Roach Pierson 


paration of the 1950-51 Census 
of Population. In a flash Acker- 
mann realised that this equipment 
was just what he wanted, not for 
TV media scheduling, for com- 
mercial TV was then merely a 
pipe-dream of a few Tory back- 
benchers——-but for the scheduling 
of bookings in another medium 
outdoor poster sites. 

At the time outdoor advertis- 
ing—-which includes both poster 
advertising and transport adver- 
tisement, bus bills, and tube 
boards—was just building up to 
its peak. But its documentation 
bristled with complications 
There were some 75,000 poster 
site locations dotted up and down 
the country, which were owned 


AL TOMATIC DATA PROCESSING 





by some 150 different contractors 
The usually consisted of 
three to four panels 16 feet wide, 
making a total site availability of 
300,000 poster positions over the 
country. At their peak of poster 
advertising JWT booked 
positions on as many as 20,000 of 
those 75,000 locations at a 
many of them 
taking up all three panels to make 
a grand spread of 48 feet). For 
every one of these 20,000 loca- 
tions booked on his behalf a 
client had to be billed—thus in- 
volving a schedule of 
exactly the site was, the 
location as to street, town, county, 
etc. The contractor had to be paid 

and of 


covering 


sites 


have 


ume, 


solus sites (ie 


detailed 


where 


course his schedule, 
all his sites would differ 
that of the client The 

had to make own 
costings, and the agency’s super- 
staff had to be informed 

Nor was this the end of the 
work The duration of poster 
site occupation could be, in many 
cases, as little as 13 weeks, after 
which the site had to be re-allo 
cated to a different account or 
relinquished The amount of 
repetitive typing involved in get- 
ting Out the required paperwork 
was fantastic 

The punched 
installed in 1952, 


from 
agency their 


Vis Ty 


card 
took respon- 
sibility for the preparation of all 
these schedules At 
column card 
but 


system 


first a 65- 
installation 
later, when the billing 


to customers 


Was 
used, 


added to the 


system's responsibility, the use of 


Was 


an 80-column card was adopted 
This 80-column card can be 
punched either normally, giving 
80-columns of information, ot 
When punching is 
the normal 
punch holes to include as many 
as 160 columns of information 
The tabulator and equipment 
were specially designed to deal 
with the 
required 

Since therefore the 
present equipment, consisting of 
three ICT automatic key punches, 


* interstage.” 


interposed between 


various applications 


1960, 
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an interpreter, aulo-verifier, sorter 


and tabulator has carried on the 


work of costing, scheduling and 
billing, controlled by a staff of 
six girls. It is the spare capacity 
of this installation that is 
being used for the TV scheduling 


now 


Posters and inspectors 
The poster site booking iS Int- 
tiated by JWT’s 


VISOTY torce 


outside super 
This force consists 
located in 
parts of the country (one in Glas- 
gow, Newcastle, Liverpool, Leeds, 
three in Birmingham and three in 
London) 


of inspectors various 


Their job is to inspect 
the sites, to liaise between the con 
tractor and the agency, to receive 
from the the 


list of sites becoming available 


contractor weekly 
and to make provisional book 
Ackermann 
that the men regard * their sites ° 


ings of sites says 
in a very personal way, and tt 
is a black day for them if any 
relinquished 
inspectors also carry out a samp 


have to be 
ling of competitive sites Quarterly 
for market into 
parative 
poster advertising 

From the 
submitted by 


research com 


competitive outdoor 
provisional ordet 
the 
the agency makes out a firm con 
tract, supporting — this 
order A 
order thus 
docket for 
Operation 


The 


coding 


site inspector 
with 
copy of 
the 
punched card 


detailed the 


becomes source 
the 
ordet goe 

denartment 


various plain language items a1 


The 


first to the 


where the 


numel ically coded 
the items 
punching 


In this way 
required for card- 
(1) the site index 
number (2) the county (3) town 
(4) area (either for inspection or 
for special customer marketing 
product (6) con- 
) the order number (8) 
the date in charge, ie. the date the 
advertisement went up on site 
(9) the rate, and (10) the address 
converted into a numeri- 
cal form suitable for punching 
on the automatic key punch on 
the pre-printed punched cards 
Certain alphabetical information 
still remains and this is entered 
by two-key punching. Depend- 
ing on the amount of information 
which be entered, either 
interstage punching 


used 


coverage) (5) 


tractor 


are 


has to 
normal or 

yuld be 

Following the card punching 
the cards are checked. If infor- 
alphabetical and 
numerical form, the cards are put 
yn the interpreter and the data are 
re-translated into plain language 
for the operator to check visu- 
ally. If only numerical informa- 


tion is to be 


mation 1s i1n 


entered, the cards 
are first punched, prepared on an 
automatic keyboard punch and 
passed to a second punch opera- 
tor The operator 
punches exactly the same infor- 
the card, thereby 
the original punch 
cards are then put 
n an auto-verifier which is pro- 
crammed to distinguish between 
the smaller enlarged holes, 
a blank card of 


second 


mation n 
‘nlarging 


holes The 


and 


ind to interpose 


‘I look forward to the day 


and perhaps some other big 








a different colour whenever it 
senses a smaller hole. The pack 
can then be checked by the opera- 
tor, and errors either in the 
original punching or verifying 
can be discovered. The chance 
of two operators making the 
same error is too small to be 
effective. 

After checking the cards go to 
the sorter, and are sorted accord- 
ing to the tabulations required, 
ie. by site for contractors, by pro- 
duct for the client, by area for 
the inspector, by town, or county 
for the agency’s cost-breakdown 
etc. In all, the following sche- 
dules are prepared: 


1_-A monthly bill and detailed 

address schedule showing the 
exact location of each site, for 
the client, 
A monthly payable account 
schedule for the total of all 
sites held by contractors for 
reconciliation with contractor 
invoices. 


The agency breakdowns of 
costs by area (a) selling area 
(b) town (c) relative expendi- 
ture per account schedule, 
etc, etc. 
4A schedule of sites for inspec- 
tion for outside inspectors. 


Competitive Records 

The punched card system also 
serves to give JWT an insight into 
the relative advertising of their 


competitors. Once a quarter the 
inspectors carry out a pre-deter- 
mined sampling of poster sites 
in their areas, rather on the lines 
of a public opinion poll. Their 
returns are coded by products, 
tabulated, passed to JWT’s sub- 
sidiary, the _ British Market 
Research Bureau, and blown up 
into national averages. It is 
believed that this is the only 
sampling of this kind carried out 
anywhere, and the figures pro- 
vided have been substantially 
confirmed by a two-year survey 
carried out by the British Poster 
Association. 
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Scheduling for the 
lantern 

When TV advertising mush- 
roomed up—36,000 spots two 
years ago, 48,000 last year, and 
an expectation of a _ propor- 
tionately increased figure for this 
year—it was a logical step to put 
the clerical work involved in 
booking on to the punched card 
system. The requirements of tele- 
vision booking, costing and bill- 
ing are very similar to outdoor 
advertising. There are now 28 
television contractors, with three 
more in the embryo stage. The 
TV bookings involve less work, 
since they are based on a yearly 
rather than a three-monthly basis. 
However much the same kinds 
of tabulations for client, contrac- 
tor, and agency are needed. 

The source docket for televi- 
sion scheduling is the detailed 
order to the contractor; TV 
buyers notify the contractor of 
the number of spots required, and 
the day and time at which they 
would like to feature, and the 
duration of the spot. The con- 
tractor submits a spot availability 
schedule corresponding as nearly 
as possible to the requirements, 
and if this is acceptable the 
agency confirms the contract. 
The copy of the order is then 
coded and passed to the punched 
card department. 

From this coded order the 
cards are punched with (1) order 
number (2) serial code (3) pro- 
duct—coded in figures (4) con- 
tractor station—six alphabetical 
digits (eg. GRALAN for Gra- 
nada, Lancashire area) and a 
two-digit numerical code. 

Continuing across the card, 
there are columns relating to the 
data and time of the spot; the 
day of the week in three-digit 
alphabetical code (TUE) and 
numerical code, ie. 3 for the third 
day of the week; the month in 
alphabetical (eg. SEP) and nume- 
rical coding (eg. 69); the date 
and the year. Then there fol- 
lows the columns relating to the 
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time of the spot: the time in 
seconds (45) the time sector (p) 
and the time segment, /e. within 
the period 0600-0725 hours 
Finally there are the columns 
relating to costs; the card rate: 
the discount rate; the net column 
and the gross column. From 
these tabulations the schedules 
relating to the contractor—the 
number of spots per network, 
with their duration and time sec- 
tor—can be tabulated: likewise 
the schedules relating to client. 
number of spots per product and 
I'V area; and the detailed agency 
breakdowns, the link-up with 
other forms of advertising on a 
town, county, TV area basis, etc 
and the costing on the basis of 
these breakdowns. All the per- 
mutations of account tabulating 
are possible through the medium 
of the automatic sorter. 

‘This system is well able to 
cope with any expansion either 
on the TV side or in Outside 
Advertising,” Ackermann says 
* But I look forward to the day 
when we and perhaps some other 
big agencies will jointly own a 
computer and do our data pro- 
cessing that way. I think it will 
come. But meanwhile, I’m well 
satisfied with the system as it 
stands. Several other agencies 
have followed our lead in instal- 
ling systems of this kind and so 
have also our biggest poster con- 
tractor, Mills and Rockley. | 
think this is the genuine proof 
of the pudding.’ 
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What ts the 


salesman’s pttch? 


They offer equipment, services and 


‘know-how,’ but how do they work and 


what real benefits do they hold out ? 


Three more profiles of computer salesmen. 


based on interviews by 


Robert Spark, provide 





JOHN EVERED 








JOHN EVERED’S background is 


local government accountancy 
He started his first 
local authority, where they used 
manual methods, in 1939. Aftet 
war service he changed jobs and 
went to an authority using key- 
board accounting machines and 
from there he moved to another 


job with a 


where the medium was punched 
cards. His final position, which 
he took up in 1954, was with the 
Essex County Council, who used 
IBM equipment. In the 
of 1959 he moved from user to 
supplier and joined IBM as a 
data processing sales representa- 
tive. He is 37, 
at Chelmsford 


* salesmen ” 


spring 


married and lives 
Like many other 
in the computer field, 


MARCH 1961 


our correspondent, 


the answers 


he was selected for his exper 
ence and knowledge and not for 
his selling ability As he 


self says 


him 
~ You don’t sell people 
equipment, they buy it.’ 

His previous experience meant 
that his training could be accom 
plished at an 
and he 


accelerated pace 
fully-fledged 
member of the sales team on the 
Ist January, 1960 
included field work, 
and application — studies 
Without his previous local govern 
ment accountancy 
might well have 
months to 


became a 


Training 
prograin- 
ming 


knowledge it 
taken him 1&8 
reach the status of 
representative 

Like his equivalents in some 
other companies, he sells (for 
want of a better word) the range 
of IBM accounting equipment 
which includes — straightforward 
punched card installations as well 


convince our 
the problem 


is computers Mr Evered is 
likeable, confident and 
as interested in people 

he is in computers 

His local government know- 
ledge has been applied in his pre- 
which is in the 
branch. This deals 
national government only 
and is further narrowed down by 
the fact that his primary respon- 
sibility is the Admiralty. This is 
part of the IBM policy of indus- 
try marketing whereby groups 
ire responsible for different cate- 
gories of industries such as bank- 
A further 
part of this policy is decentralised 
responsibility which ts why he 
has a definite pitch among the 
Sea Lords. About 20 people are 
in the government department, 
but because of the decentralisa- 
tion policy he works mainly on 


friendly 


obviously 


sent position 


yovernment 
with 


ing, insurance, oil, etc 
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# different colour whenever it 
senses a smaller hole. The pack 
can then be checked by the opera- 
tor, and errors either in the 
original punching or verifying 
can be discovered. The chance 
of two operators making the 
same error small to be 
effective. 

After checking the cards go to 
the sorter, and are sorted accord- 
ing to the tabulations required, 
ie. by site for contractors, by pro- 
duct for the client, by area for 
the inspector, by town, or county 
for the agency’s cost-breakdown 
etc. In all, the following sche- 
dules are prepared: 


is too 


1—A monthly bill and detailed 
address schedule showing the 
exact location of each site, for 
the client, 


A monthly payable account 
schedule for the total of all 
sites held by contractors for 
reconciliation with contractor 
INVOICES. 


The agency breakdowns of 

costs by area (a) selling area 
(b) town (c) relative expendi- 
ture per account schedule, 
etc, etc. 

A schedule of sites for inspec- 
tion for outside inspectors. 


Competitive Records 

The punched card system also 
serves to give JWT an insight into 
the relative advertising of their 


competitors. Once a quarter the 
inspectors carry out a pre-deter- 
mined sampling of poster sites 
in their areas, rather on the lines 
of a public opinion poll. Their 
returns are coded by products, 
tabulated, passed to JWT’s sub- 
sidiary, the _ British Market 
Research Bureau, and blown up 
into national averages. It is 
believed that this is the only 
sampling of this kind carried out 
anywhere, and the figures pro- 
vided have been substantially 
confirmed by a two-year survey 
carried out by the British Poster 
Association. 
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Scheduling for the 
lantern 

When TV advertising mush- 
roomed up—36,000 spots two 
years ago, 48,000 last year, and 
an expectation of a _ propor- 
tionately increased figure for this 
year—it was a logical step to put 
the clerical work involved in 
booking on to the punched card 
system. The requirements of tele- 
vision booking, costing and bill- 
ing are very similar to outdoor 
advertising. There are now 2% 
television contractors, with three 
more in the embryo stage. The 
TV_ bookings involve less work, 
since they are based on a yearly 
rather than a three-monthly basis. 
However much the same kinds 
of tabulations for client, contrac- 
tor, and agency are needed. 

The source docket for televi- 
sion scheduling is the detailed 
order to the contractor; TV 
buyers notify the contractor of 
the number of spots required, and 
the day and time at which they 
would like to feature, and the 
duration of the spot. The con- 
tractor submits a spot availability 
schedule corresponding as nearly 
as possible to the requirements, 
and if this is acceptable the 
agency confirms the contract. 
The copy of the order is then 
coded and passed to the punched 
card department 

From this coded order the 
cards are punched with (1) order 
number (2) serial code (3) pro- 
duct—coded in figures (4) con- 
tractor station—six alphabetical 
digits (eg. GRALAN for Gra- 
nada, Lancashire area) and a 
two-digit numerical code. 

Continuing across the card, 
there are columns relating to the 
data and time of the spot; the 
day of the week in three-digit 
alphabetical code (TUE) and 
numerical code, ie. 3 for the third 
day of the week; the month in 
alphabetical (eg. SEP) and nume- 
rical coding (eg. 69); the date 
and the year. Then there fol- 
lows the columns relating to the 
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time of the spot; the time in 
seconds (45) the time sector (p) 
and the time segment, /e. within 
the period 0600-0725 hours 
Finally there are the columns 
relating to costs; the card rate: 
the discount rate; the net column 
and the gross column. From 
these tabulations the schedules 
relating to the contractor—the 
number of spots per network, 
with their duration and time sec- 
tor—can be tabulated: likewise 
the schedules relating to client. 
number of spots per product and 
IV area; and the detailed agency 
breakdowns, the link-up with 
other forms of advertising on a 
town, county, TV area basis, etc 
and the costing on the basis of 
these breakdowns. All the per- 
mutations of account tabulating 
are possible through the medium 
of the automatic sorter. 

‘This system is well able to 
cope with any expansion either 
on the TV side or in Outside 
Advertising,” Ackermann 
* But I look forward to the day 
when we and perhaps some other 
big agencies will jointly own a 
computer and do our data pro- 
cessing that way. I think it will 
come. But meanwhile, I’m well 
satisfied with the system as it 
stands. Several other agencies 
have followed our lead in instal- 
ling systems of this kind and so 
have also our biggest poster con- 
tractor, Mills and Rockley. | 
think this is the genuine proof 
of the pudding.” 


Says 
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Vhat ts the 


salesman’s pt teh? 


They offer equipment, services and 
‘know-how,’ but how do they work and 
what real benefits do they hold out ? 
Three more profiles of computer salesmen, 
based on interviews by our correspondent, 


Robert Spark. provide the answers 





he was selected for his exper 


JOHN EVERED 


ence and knowledge and not fot 








his selling ability. As he 


self says 


him 
*You don’t sell peopk 
FE VERED’S equipment, they buy it.’ 
local government 
He started his first job with a 
local authority, where they used 
manual methods, in 1939. After 


war service he changed jobs and 


JOHN background 1s 


accountancy His previous experience meant 
that his training could be accom 
plished at an 


and he 


accelerated pace 
fully-fledged 
member of the sales team on the 
went to an authority using key- Ist January, 1960 
board accounting machines and included field work, 
from there he moved to another ming and application — studies 
Without his previous local govern 
ment 


became a 


lraining 


program 


where the medium was punched 
His final position, which 
he took up in 1954, was with the 
Fssex County Council, who used 
IBM equipment. In the 
of 1959 he moved from user to 
supplier and joined IBM as a 
data processing sales representa- want of a better word) the range 
tive. He is 37, married and lives of IBM accounting equipment 
at Chelmsford. Like many other which includes straightforward 
‘salesmen’ in the computer field, punched card installations as well 


cards accountancy knowledge it 
might well have taken him 18 
months to reach the 


representative 


Status of 
spring 

Like his equivalents in some 
other companies, he sells (for 
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obviously 


‘anf fo convines 


lerstand the 


our- 
problem’ 


iS computers Mr Evered is 
likeable, confident and 
as interested in people 
in computers 

local government know- 
been applied in his pre- 
position which is in the 
branch. This deals 
national government only 


friendly 


is he ts 

His 
ledge has 
sent 
government 
with 


and is further narrowed down by 


the fact that his primary respon- 
sibility is the Admiralty. This is 
part of the IBM policy of indus- 
try marketing whereby groups 
are responsible for different cate- 
gories of industries such as bank- 
ing, insurance, oil, etc. A further 
part of this policy is decentralised 
responsibility which is why he 
has a definite pitch among the 
Sea Lords. About 20 people are 
in the government department, 
but because of the decentralisa- 
tion policy he works mainly on 
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his own. There is plenty of back- 
room assistance to call on, but he 
is the man who takes the respon- 
sibility for his prospects and cus- 
tomers—to them he is IBM. 
His functions come under five 
different headings: 
Initiation 
Proposal stage 
Training etc, before installa- 
tion of equipment 
* Bedding down’ a new instal- 
lation 
Looking after established cus- 
tomers 
Most enquiries are initiated by 
the prospects themselves and they 
fall into the two familiar cate- 
gories of those who know what 
they want and those who are not 
so sure. With the first category 
Mr Evered likes to have a ver- 
bal discussion before putting in 
a written proposal because * we 
want to convince. ourselves that 
we understand the problem and 
then to convince the prospect that 
we are offering the right equip- 
ment. The written proposal 
gives firm prices and delivery 
dates. Where the prospect does 
not know specifically what his 
requirements are, then a survey 
is necessary and they like to con- 


1. 
2 
3 





JOHN GROVER 





JOHN GROVER started his career 
aS an engineering apprentice but 
the war intervened and he 
became a pilot in the RAF. 
Leaving the services in 1947, he 
joined J Lyons and Co, where 
he worked in the accounts depart- 
ment for four years. He joined 
in 1951—the small team work- 
ing on Leo and stayed with it 
until 1956 when he moved to 
EMI Electronics Ltd. Today, at 
36. he is manager of the compu- 
ter investigation service. At the 
time he moved to EMI, computer 
development in that company was 
in a comparatively early stage 
their computer history even 
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duct this with someone inside the 
prospect's organisation. A _ pro- 
posal follows which is written by 
Mr Evered and this is submitted 
to the prospect. 

After the proposal is accepted 
there comes the important stage 
of grooming the customer’s staff 
in the use of the equipment. 
IBM’s viewpoint is that they are 
prepared to give whatever help 
is necessary but that the more 
the customer helps himself the 
better it will be. Programming 
courses are held——if necessary on 
the client’s premises. They also 
provide site preparation advice, 
systems study and programs are 
given a dry run prior to going on 
the customer’s installation. The 
customer pays for hardware and 
supplies (or rents the hardware) 
and pays nothing for training 
facilities. 

Schools for beginners 

IBM have a top management 
course which is held at their 
centre near Amsterdam. This is 
for higher executives from dif- 
ferent countries (it is conducted 
multi-lingually) and the lecturers 
are of world-wide renown. There 
are also four-day executive appre- 
ciation courses in Britain. 


now only going back six years. 

Mr Grover, married and living 
at Eltham, believes that * you 
don’t just sell hardware, but ser- 
vice.. EMI do not, in fact, 
recruit salesmen, they look for 
men who have had commercial 
experience, computer experience 
and who can talk easily at all 
levels. They must be experts 
and they must be able to com- 
municate—John Grover himself 
fits the specification well, being 
knowledgeable and capable of 
easily imparting that knowledge 


Demonstrations—then snags 


Prospects come to EMI as a 
result of advertising, publicity, 
demonstrations which the com- 
pany have staged or through 


Once the hardware is instal- 
led, Mr Evered expects it to be 
earning its keep within seven to 
14 days. After this he does not 
anticipate having to watch over it 
so closely. Throughout, however. 
he is the liaison between client 
and supplier. 


Lack of trust 


As far as the future is con- 
cerned Mr Evered feels that 
‘there aren’t many of our activi- 
ties as human beings which aren't 
going to be affected by compu- 
ters.” He thinks that fast trans- 
mission of data, for example, is 
a field wide open. Also real time 
control—computers doing things 
for the present rather than his- 
torically (airline bookings, for 
instance). Other good prospects: 
process and production control. 

He believes there is consider- 
able scope for service centres 
(IBM are to open a new compu- 
ter centre very soon) because 
apart from anything else—they 
form a good introduction to the 
computer. This is important as 
Mr Evered detects among pros- 
pects a lack of willingness, in 
some cases, to trust the compu- 
ter. 


hold 


Ses- 


other users. They often 
demonstrations informal 
sions with small groups who come 
to see equipment in action. They 
find it easy to get people to come 
along to such demonstrations, but 
much more difficult to get them 
to make a further move. 

When an enquiry comes to 
EMI it is Mr Grover’s job to 
investigate it and his investiga- 
tion group consists of about a 
dozen people. Where a firm is 
not aware of its requirements a 
superficial investigation is the 
first move. This usually takes a 
day, and from this an assessment 
can be made as to whether EMI 
equipment is suitable for the pro- 
posed application. Following 
this a more thorough survey may 
be undertaken. This will take 
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longer--possibly several months 


and involve more than 
member of the department’s 
stall Rather than be with the 
prospect all the time, they may 


may ne 


spend two days a week with him 
An of kind is 


built discussions 


investigation this 
up out of 
no charge is made for it 


Mr Grover 
a watching brief 


and 
While 
will hold 


it goes on, 


Plain language report 


Out 
the 
the 
not 


of an investigation comes 
proposal. Mr likes 
reports to be and 


ultra 


Grove! 
readable 
the 


technical because 


object is to explain the proposi- 


tion to people who probably have 
no deep knowledge of computers 
It shows what the job will do and 
the equipment 
Frequently Mr Grover 
finds it necessary for some of the 
prospect's — staff, 


jointly to have to * 


it specifies 
required 
plus himself, 
sell’ the value 
of the computer to management 
This ts 
tional 
demonstration 
ment 


sometimes given addi- 
emphasis 


for 


by staging a 


lop manage- 
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Once the prospect has decided 
buy, there programmers 
and engineers to be trained, help 
to be given with site preparations 
and installation problems 
‘We to ensure that 
chent gets the right staff,” 


to are 


have the 
saVS 
Mr Grover, * and also sets up the 
They 
usually allocate at least one per- 
son full time to ensure that suffi- 
cient 


appropriate organisation.” 


Intensive 
programmers 
and 


service IS given 
courses for 


three 


last 
held at 
Hayes or on the client’s premises 
Chere fixed 
Management, 


weeks are 


are no courses | 
but 


provided 


ror 
top special 
training 1s when 
required 


‘ 


A mass of statistics ° 


Programs are prepared unde 
EMI's guidance and they can also 
be tested on the company s own 
computer. For this purpose they 
allow a amount of 
time on the computer 

He likes a client to tackle 
job at a time on a computer and 
to take the opportunity, when the 
decision buy, 
some rethinking within his organi- 
sation. Mr Grover, like some of 
his contemporaries, feels that in 
many cases management thinking 
just dces not go deep enough and 


too many minds have not grasped 


generous free 


one 


is made to to do 


the selective abilities of the com 
puter To him, 


dency for some people 


there is a 
‘to 
to the computer as a means of 
churning out a mass of statistics 
This has not been helped by the 
popular conception of the com- 
puter and as Mr Grover says, * | 
think we suffer from the phrase 
brain ” hard- 
ware doesn’t solve problems.’ 

In the future, he thinks there 
will be a more mathematical fla- 
vour in Also 
that there is likely to be a con- 


ten- 


le WOK 


** electronic 


data processing 
siderable growth in computer ser 
work On the design of 
hardware, he believes that we ure 
in for 


vice 


a period of consolidation 


with a_ trend towards faster 


speec 1s 


FRANK LAND © 


FRANK LAND is deputy market- 
ing manager of Leo Computers 
Ltd. Aged 32, he was born in 
Berlin, coming to Britain in 1939. 
He studied at the London School 
of Economics where he took a 
degree in economics in 1950 
Following 18 months in_ the 
research department of the LSE, 
he joined J Lyons and Co in 
1952, into the statistical 
section of the cost accounting 
department. He transferred to 
Leo, as a programmer, later the 
same year becoming a senior pro- 
grammer in 1957. When a sepa- 
rate marketing division was set 
up, Mr Land joined it in Septem- 
ber, 1959. Mr Land, married, 
at Leytonstone, talks 
quickly and confidently but with 
a trace of accent. He works with 
a small staff who have all had 
programming experience as Leo 
do not employ lay salesmen as 
such 


going 


and living 


Iwo volumes 


Leo find that enquiries come 
from sources—through 
exhibitions, theirs 
reputation or their service bureau 
(which is a highly useful and pro- 
fitable division). When dealing 
with the enquirer who knows what 
he wants, they go ahead and pre- 
pare a report in two volumes 
One deals with the job plan and 
the other with the hardware, 
together with a quotation 
‘When a firm decides to buy,’ 
Mr Land, hold an 
inaugural meeting where people 
can meet their opposite numbers 
when try to make 
everyone aware of the computer 
ind its implications.’ 

A feature of Leo’s selling 1s 
that they guarantee to have all 
the planning and training com- 
pleted by the time the computer 
is completed and that there will 
be no delay in putting it to work. 

‘Leo have a reputation for get- 


Various 


advertising, 


Says "we 


This is we 
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ting jobs on the machine,’ 
Mr Land, 
of doing.’ 


says 
‘and this takes a lot 
Prospects who know 
what they want usually have the 
basis of a team, but there is still 
a lot of training and some edu- 
cation to be done. ‘We must 
provide the initiative for getting 
the work on the computer, says 
Mr Land, and he sees to it that 
there is close liaison between the 
marketing division and the cus- 
tomer, before and after installa- 
tion The engineering division 
provide assistance on such things 
as sites and site preparation. 


To establish the score 


rhe first stage with a prospect 
who does not know 
a feasibility study 


the score is 
rhis demands 
good judgment as, in a matter 


of days, it is necessary to sum up 
the needs of the prospect, deter- 
mine whether they can use a com- 
puter and discover their outlook 


on the entire subject. Sometimes 
Mr Land will do this, but if the 
application is of fairly stereo- 
typed nature, one of his staff will 
be responsible. The feasibility 
study can provide a clear case 
for going ahead. Alternatively, 
it can merely indicate that there 
is a case for a computer but that 
a further study is needed. This, 
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Land we like to 
apply imagination 

most of 
clients 


abli 


of our 


our 


have been 


} 
fo adopt some 


ide as 


if the prospect agrees, ituy take 
three to six months and will be 
charged for—it is similar to xget- 
ting a consultant in and paying 
him. Whatever the position, Mr 
Land makes it clear that they 
avoid the line of least resistance 

‘we like to apply imagination. 
Most of our customers have been 
able to adopt some of our ideas.” 

If the client decides to go ahead 
and place an order, a job plan 
is produced and a specification 
is prepared for it by one of Leo's 
senior programmers and the most 
suitable man from the client's 
staff. It probably takes four or 
five months to produce the speci- 
fication and then a year will be 
taken up in getting it ready to go 
on the computer. Mr Land likes 
to make the first job one which 
is not difficult—something 
which will go smoothly even 
though the pay off may be smal- 
ler. Sometimes the job is run at 
the service bureau prior to trans- 
fer to the client’s own equipment 

At an early stage Mr Land 
likes to get an enthusiast from 
the client’s staff to form a steer- 
ing committee. He says * we are 
keen on the committee principle, 
but it is most important for the 
steering committee to have a rep- 
resentative of the board on it.’ 

Training is charged for 


too 


there 


one-week executive course 
and a four-week programmers’ 
course. Other items of an edu- 
cational or training nature are 
charged for on an ad hoc basis. 

Mr Land keeps a careful eye 
on what competitors are doing 
and he maintains constant liaison 
with the development department 
Formal meetings are held which 
involve programming, engineer- 
ing and marketing and it is here 
that future projects are hammered 
out, 

On management’s outlook 
towards computers, Mr Land 
feels that too many people simply 
want the computer to take over 
an existing task. Sometimes 
higher management has the 
imagination but middle manage- 
ment is afraid to move. He feels 
that the * saving people * attitude 
must be abandoned and manage- 
ment should realise that a com- 
puter can make a firm more com- 
petitive and increase productivity 
Computer service centres have, 
he thinks, a big future and Leo 
are expanding their own facili- 
ties 


is a 


They are considering the 
establishment of provincial centres 
as well. Shared computers he 
also considers a possibility 


More OR 


Mr Land’s forecast on future 
applications is for an increase 'n 
production control and scientific 
stock control This 
mean a more operational research 
type of approach. The computer 
of the future will work more for 
the factory than the office. At 
the moment Mr Land considers 
that the aircraft and steel indus- 
tries are among the very few 
in Britain who are aware of the 
computer's potentialities 

For the present, he feels that 
there will be a slowing down in 
the curve of development of 
equipment. Improvements are 
more likely in peripheral equip- 
ment where mechanical engineers 
are learning to keep 
electronic engineers. 


uses will 


up with 
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ADP AND THE INSURANCE BUSINESS—2 


Lifemanagementship 


How to be one-up on the 


next million policies 


Keith Bean 


N insurance work the number of transactions 
is sO vast that punched card and 
computer mechanisation can 


profitable 


quickly become 


his is particularly true of one field of insur- 
| 


ance work—ordinary life business. By * ordinary 


life’ business the insurance companies mean 
insurance policies contracted for which premiums 
are paid yearly of monthly 
in fact 
except the penny-a-week or shilling-a-month sort 


of thing 


quarterly, or by 
banker's order—every kind of life policy 
\lready at least three companies intend 
to integrate around a computer the clerical work 
involved in keeping track of life policies 

lhe London and Manchester Assurance Co will 
probably be the first company in this country to 
operate a fully integrated computer system for this 
ordinary life 
computer 


Ferranti 
The Prudential Insurance Co are well 


work—on their Pegasus 
advanced on conversion to an integrated system in 
the same field, to be put on an Orion machine, 
which is to be delivered next year 

On a lesser scale, the Royal London Insurance 
Co have ordered an IBM 1401 for its integrated 
approach to this class of business 
Manchester which 
operates basically on a weekly cycle, deals with 


about a quarter of a million ordinary policies and 


The London and system 


is based on one card per policy. The Pegasus 


operates with ICT &80-column normal and inter- 
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stage (160-column) cat ind paper tape, with 
rhe card file is already 
fully set up. Some production work has been 
completed notices—and 
more than three-quarters of the programs for the 


off-line printing from cards 


valuation and bonus 
ordinary life work are written and more than halt 
have been fully tested. As for the industrial life 
branch of London and Manchester’s activities 

a valua- 
tion by group totals methods has been completed, 


this accounts for three million policies 


and agents’ accounts are contemplated in the near 
future, by the usual UK bulk debit method. An 
investment accounting program has been written 
Prudential’s system, which will run through the 
whole portfolio of one and a quarter million 
ordinary policies is but one aspect in the 
towards mechanisation. 
lhe industrial life business with 30 million 


daily 


company’s progress 


policies, for instance, first mechanised in the 1920s, 
is now on 65-column Powers-Samas normal and 
interstage cards, the conversion of the last of the 
old 45-column cards and manual records having 
been completed by the end of last year. The equip- 
ment includes two Powers-Samas electronic multi- 
pliers, over thirty tabulators and about 200 pieces 
of associated equipment. Movements on this file 
total 150,000 a week 

In 1954 Prudential set up a mechanisation 
research department and experience of electronics 
was gained from the introduction of electronic 
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multipliers and four Powers-Samas PCCs. Already 
the department has worked out a number of pro- 
jects, mmcluding putting part of the company’s 
25,000-strong payroll on to these PCCs and also 
certain aspects of the group life and pensions 
business. 

Mechanisation of the company’s group pensions 
business (250,000 lives) on 65-column normal and 
interstage Powers-Samas equipment began in 
November 1958. It covers printing pensioners’ 
monthly cheques with statement of tax deducted, 
printing annuity registers and dealing with the 
annual valuation. 

For some large industrial pension schemes the 
annual reassessment of cost has been performed 
on the PCCs. 

With the introduction next month of the State 
graduated pensions scheme there has been a very 
rapid increase in group business, making corres- 
pondingly increased claims on the time available 
on the PCCs. This has meant that the payroll will 
have to be transferred to an IBM 650, temporarily, 
on a service bureau basis. 

Prudential’s general business branch has more 
than three and a half million fire, sickness, acci- 
dent, motor and miscellaneous policies. A punched 
card system operated before September 1939 but 
the war and the need to decentralise meant that it 
had to be abandoned and its work done by manual 
methods. 

Subsequently, after running two pilot schemes 
under test for more than a year—initially printing 
renewal notices and receipts and renewal registers 
for a limited section of the branch with the inten- 
tion of ultimately expanding to other classes and 
statistical work-——Prudential chose IBM punched 
card equipment with two IBM 421 tabulators. This 
equipment is now printing yearly about half a 
million renewal notices, a figure it is hoped to 
expand to a maximum of four million in a couple 
of years. 


A STUDY IN LIFE WORK 

One of the mechanisation research department's 
ma or studies, however, was concerned with re- 
mechanising the work of the Prudential’s ordinary 
life branch. In 1956 a special committee was set 
up to examine this problem. 

The numerous types of records—punched card 
and address plate and others—used in this branch 
have already been detailed (see ADP February 
issue, page 18) and the branch, requiring 800 
clerks, plus part-time work from other secretarial. 
administrative and maintenance staff, was obvi- 
ously ripe for thorough-going modernisation. 

The committee spent a year in a detailed 
analysis of the ordinary branch system—possibly 
the first time it had been fully examined as a whole 


»”) 


and from this emerged the ideal basic require- 
ments for a new system. These included: 


(a) routine daily access to all policy records; 

(b) immediate access to selected records in cases 
of urgency; 

(c) rapid printing for 2,300,000 sets of renewal! 
papers each year; 
premium accounting with full analysis o! 
750,000 accounts a year from 11,000 agents: 
ability at short notice to calculate actuarial 
liabilities on any basis; 
rapid printing of over 
notices a year: 
automatic commission accounting both for 
field staff and brokers: 
compatibility of statistics with government 
returns, and 

(i) maintenance of essential historical details 
for each policy. 


1,000,000 bonus 


Consideration of these needs quickly led to 
modifications to the existing system, in particular 
to a great simplification of held staff commissions 
It also made it obvious that the company needed a 
computer which would be both powerful and fast 
Even so, only rapid development in electronic 
techniques in very recent years made possible the 
design of a computer which would meet the 
requirements without the need for elaborate 
ancillary procedures. 


CHOICE OF MACHINE 

Feasibility studies with three manufacturers 
EMI, IBM and Ferranti—took place in the sum- 
mer of 1959 and the manufacturers reported at the 
end of the year. 

All recommended a computer of medium to 
large size, fully transistorised and using magnetic 
tape. Incorporated with one scheme was an addi- 
tional small computer to be used for card-to-tape 
and tape-to-card conversion and to provide a rapid 
printer. All three recommended high-speed core 
storage and for additional storage one recom- 
mended a large magnetic drum and another a 
random access disc store. All suggested high-speed 
printers, two of them of the xerographic type. 

The Prudential chose an Orion with 4,096 words 
of core store and two magnetic drums which will 
be linked to seven or more Ampex magnetic tape 
units. They will use IBM punched card equip- 
ment for off-line work while pseudo on-line print- 
ing will be by four Bull 150-line-a-minute printers 
In addition they will also work with paper tape 
and use a number of Flexowriters. 

Magnetic tape records will include (a) a policy 
record tape in descending order of policy number: 
(b) a valuation totals tape, and (c) supplementary 
tapes for production of special statistics (eg. for 
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mortality purposes and for internal use within the 
system). 

Ihe main policy record tape containing all 
policy details will be updated daily in respect of 
alterations, new business lapses and so on and will 
be used as the basis for producing among other 
things printed renewal notices, bonus certificates 
and loan interest notices 

The valuation totals tape, containing group 
totals of policy data, will be constructed as 
required from the main record tape or maintained 
in constant readiness by frequent updating runs 
Valuation, which should not occupy more than a 
matter of hours, will be by reading into store a 
valuation constants tape followed by the valuation 
totals tape, the necessary calculations being made 
in the computer. 

The procedure for new business, beginning with 
the receipt of proposals at head office, will be 
carried out on punched cards. The information 
will be consolidated on the policy record tape after 
the first premium payment 

Several methods of premium accounting are 
being investigated, including the use of punched 
cards as pulling files either at head office or in the 
field, and, as an alternative, punched cards or 
paper tape as a means of recording direct from 
agents’ accounts. The final method has still to be 
decided. 

A maturity produced 
monthly as part of an updating run. Death claims 
will be notified to the computer by cards punched 
on notification of death 


claims tape will be 


CRASH CONVERSION 

Faced with a multiplicity of records in its life 
branch the Pru decided on a crash effort to begin 
the conversion process. Working through a whole 
weekend, 24 hours a day, it achieved the duplica- 
tion of the then current one and a quarter million 
Old-system Powers-Samas 45-column cards. Thus 
all the further steps of the gigantic operation of 
conversion could proceed with minimum inter- 
ference with current punched card operations. By 
now they are about half-way through the job of 
reproducing the information in these duplicate 
cards on IBM 80-column cards 

From these cards tabulations are produced on 
which will be assembled manually the remainder 
of this section of data for each policy in force. The 
layout of the tabulations has been carefully 
designed to permit the addition of the many items 
not on the original cards, which have to be copied 
from policy registers 

A second and similar operation will be neces- 
sary later to deal with the remaining section of 
data, the main part of which will come from 
Adrema or Addressograph plate impressions and 
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is two years old! 


AUTOMATIC PROCESSING 


How are we doing? 


Please turn to pages 46 or 48 


and give us your frank appraisal 


renewal registers. Processing Adrema and Addres- 
sograph plate impressions by character-reading 
equipment was ruled out as impracticable. 

An average of at least six 80-column cards will 
be needed for each policy and some 30 different 
forms of cards will be used. A large number of 
the items have been allocated a definite field, the 
residue being in initialised * plain language.” This 
was considered preferable to coding, bearing in 
mind the standard of the available punching stail 

These punched and verified cards are filed for 
eventual computer input. It will be necessary sub- 
sequently for this information to be updated so 
that ultimate tape records will be correct in all 
detail. This will be achieved by punching details 
of alterations on additional cards to initiate the 
adjustment through the computer after the initial 
tapes have been constructed 

To gain experience and avoid embarrassment 
by an excessive accumulation of punched cards 
the Pru intend to start conversion from cards 
to magnetic tape on the Ferranti service bureau 
Orion before their own is delivered. They also hope 
to test some programs (which will be written in 
Nebula, the Ferranti auto-coding method) in the 
same way 


ROYAL LONDON’S APPROACH 

The Royal London Mutual Insurance Society's 
head office in London does all the company’s 
underwriting, accounting, general servicing such 
as renewals and interest demands, and the main- 
tenance of principal records for the 330 districts 
and 6.500 agents 

Until 1953 the approach to mechanisation was 
piecemeal: the systems embracing metal plate and 
stencil printers, two punched card 
machines, keyboard accounting machines and 
various desk calculators 


types of 


Then a basic review was undertaken and nearly 
three years was spent planning procedures for a 
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punched card system with a small computer- 
after which the whole project had to be abandoned 
because certain facilities associated with the 
system were not available. 

The years of study were not entirely wasted, 
however, and, with the later machines available, 
the company chose a magnetic tape system and last 
year ordered an IBM 1401. The computer will 
work as a service centre for management and all 
head office departments. Responsibility will be 
clearly divided, the departments (accounts, ordi- 
nary life, actuarial and so on) preparing the work 
and the machine staff seeing to its accurate 
processing. 

The main consolidation of records will be for 
the ordinary life branch, eliminating the multi- 
system files for 300,000 contracts in force and 
taking over the printing (on the 1403 output 
printer) of some 50,000 renewals a month and the 
premium accounting. 

Policies will be written on the IBM 421 
accounting machine using punched cards and a 
preliminary run will be made through the 1401, 
before this process, to check valuation particulars. 

The cards will be used for new business statis- 
tics and then, with change cards punched for 
transfers and other movements, to update the 
master tape record. This should take one and a 
half to two hours and will operate daily. The fast 
processing speed of the 1401 means that amend- 
ments will be possible right up until the file is 
wanted for current use. 

Fach month the master tape file will be run 
through the 1401 to write off current renewals in 
policy number order. The renewals will then be 
sorted into district and agency order and so used 
to produce renewal papers and punch debit cards 
Chis whole job will probably take about two days. 
The renewals tape will also be used for accounting 

These documents—renewal papers and debit 
cards—will go to the appropriate district office: 
the renewal notice then going to policy holder, 
while the district office retains the debit card and 
renewal list, and the agent retaining the receipt 
and counterfoil. The debit cards, returned with 
every premium payment notified to head office, 
provide an automatically produced feed-back to 
the 1401. Royal London expect to extend this idea 
eventually to cover accounting and statistical data 
entry requirements for death and maturity claims 
and surrenders. ; 

Last premium payments will be marked up daily 
on the main file and so answers to the most 
frequent enquiry will be available within a maxi- 
mum of 24 hours, from the daily run of the file. 

There remain the company’s house purchase 
scheme, loans on policies and valuations of the life 
fund including the calculation of the five-yearly 
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bonus and the production of certificates for policy- 
holders. The first two jobs will eventually be in- 
cluded on the ordinary life master tape, to be 
processed at the same time as main contracts 
without adding significantly to programming time. 
For valuation each contract will be valued inde- 
pendently from the master tape with results 
recorded on a separate valuation tape. 

The conversion operation will start in May 
and is expected to take nine to twelve months to 
complete. It involves punching a single card for 
the accounting record and up to two cards for the 
policy register—a total of something over half a 
million cards. In addition, the valuation and 
mortality information, at present on Powers 
65-column cards, has to be reproduced on to 
IBM 80-column cards—a further 300,000 cards. 

Practical planning for the company’s industrial 
life branch is less advanced. The main file con- 
tains eight and a half million live cases, the 
endowment assurance file one and three-quarter 
million cards and the bonus servicing file 300,000 
cards—a formidable file maintenance problem 
and, with the high turnover in junior staff, a 
difficult and expensive one. The new mechani- 
sation will start with the writing of policies 
on the 421 using punched cards. All policy 
forms have been redesigned and redrafted, 
a long job but one which has cut the number of 
forms in use by two-thirds. Statistics procedures, 
fully mechanised on punched cards, will be re- 
designed to produce figures from a tape on the 
1401. The policy writing card will also be used to 
mechanise supervisory staff—at present a manual 
procedure. 

The three large files will eventually, it ts 
planned, be incorporated on a single magnetic 
tape, although there are still difficulties to be 
overcome. 

Before the transfer, any arrears on the punched 
card files will have to be cleared and the cards 
matched to the collecting books—a huge task but 
an essential reconciliation because the collecting 
book will probably be used as a visual record. 

‘To mechanise this work completely would 
entail printing the collecting books from the tape 
record at head office, says C M Wigmore of 
Royal London. ‘I don’t consider we shall be in a 
position to do this for some years. We do not yet 
appreciate all the implications. Very much more 
detailed research is required. I am quite convinced 
that, given time, we shall overcome the formidable 
obstacles. 

‘With delivery of the 1401 due early next year 
(1962) the servicing of the ordinary life business 
will start on a pilot scheme basis to debug our 
procedures and we hope the scheme will be fully 
operational by the end of the year.’ 
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SURVEY—PART V 





Optical Scanning 


HE question of data preparation—the 


considerable business of punching and 
verifying punched cards or paper tape 
that must be done before data can be fed into 
a computer—is one of the major snags in speeding 
over-all computer data processing operations. At 
some stage or other ‘translation’ from plain 
language to code must take place and in this 
translation lies a source of error. Hence the 
double operation of punching and _ verifying, 
wasteful of time and tying up two operators on 
what is basically a one-man job. There are, of 
course, ways of getting round this; for example, 
source documents can be typed on a Flexowriter 
or special keyboard machine which simultaneously 
produces hardcopy and edge-punched cards or 
punched tape; but here the speed of typing limits 
the usefulness of this solution 

What is needed is some means of making the 
source docket readable by a machine, which can 
translate the words or codes into pulse form. The 
first steps in this direction were taken by the 
machine companies when they introduced the con- 
cept of mark sensing. By this method a clerk 
marks by hand on a punched card the appropriate 
fields where he needs punching to be made, the 
machine senses the graphite marks and punches 
out in code automatically on the same card 
Mark sensing punches of this kind have been 
developed by ICT and De La Rue Bull. The most 
sophisticated machine of this kind, as yet only 
available in the United States, is Remington 
Rand’s Optical Scanning Punch, which reads 
photo-electrically pencil marks, check marks, X 
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marks, etc, written on 90-column cards, and 
punches the equivalent code holes into the same 
card. This hybrid machine marks the beginning 
of optical as opposed to purely machine scanning 
with magnetised marks 

Early optical scanning devices have made use 
of the principle of the * The bar-code 

Four bars, 
representing |, 2, 4, 8, are put at the side of, for 
example, a cash register tally roll 


bar -code ’ 


principle utilises the binary system 


In this way 
pounds, shillings and pence are converted into a 
readily recognisable code which can be checked 
optically and read by machine. This is the prin- 
ciple on which the Sweda E3 system works, and 
variations on this are used in equipment developed 
by Addressograph-Multigraph. The great advan- 
tage of the bar-code method is that processing 
can be extremely speedy, but it has the dis- 
advantage that it is not immediately recognisable 
to the human eye, and checking visually is not 
easy. The American Retailers Dealers Associa- 
tion, a very influential body in the United States, 
came down against bar-code methods on these 
grounds 

rhe ideal of optical scanning is that any figures 
or letters of any print quality should be 
an optical scanning machine and 
translated into pulse form. But the logic involved 
in the operation (the identification of 
a character by means of a comparison with the 
pattern stored in the logic circuit) becomes more 
and more complex as the printing tolerances are 
widened. Therefore whereas in theory it is pos- 
sible to read any type fount and figures of 


recognised by 


* decision ” 
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reasonable print quality (and this can be affected 
by excess ink, broken type, paper quality, type- 
writer ribbon mesh, etc) it is more economical 
to restrict reading to a simple stylised typeface 
with a built-in bar-code as a checking medium. 

Optical scanners have been designed to read 
upper and lower case and figures of a page of 
specially designed type; tally rolls from slightly 
modified cash registers; credit cards; 80-column 
punched cards into which the information can be 
punched as part of the scanning operation; and 
credit slugs for addressograph operations. Output 
from optical scanners can be in the form of 
punched tape, punched cards, magnetic tape, or 
the optical scanner can read directly into a com- 
puter memory store. 

A further development which optical scanning 
has made possible is the * turn-round * document: 
in the USA it is especially useful for public 
utilities, such as the gas and electrical industry 
or the Post Office telephone billing. 

Possible applications for optical scanning tech- 
niques are clearly numerous, but at the moment 
equipment development is still in the embryo 
stage. The only company to have machines 
operational is the Farrington Manufacturing 
Company in the USA. National Cash in the 
USA have an optical scanner geared to an 
NCR cash register installation in a_ depart- 


mental store in Ohio which is its final field-testing 
stage. Addressograph-Multigraph have instal- 
lations in the American oil industry, mainly for 
credit control operations. Sweda have an E-3 
system working on a time-hire basis in their 
Stockholm head office and another installation 
being field-tested at the Leeds Industrial 
Co-operative Society. The IBM 1418 is in its pro- 
totype stage. The ERA system, the only British 
scanning equipment, had a somewhat unfortunate 
debut, but two custom-built models are currently 
being field-tested. 

To summarise the main advantages of the 
optical scanning equipments, they are a means of 
1—-Speeding up or eliminating the data prepara- 

tion operation 

Utilising a source docket prepared at the time 

of a sale 

Visually checking the accuracy of data input 

prior to entry on computer input media 

Eliminating the double operation of punching 

and verifying, thereby economising on machine 

and operator time 

Ensuring the accuracy of input data by auto- 

matic means 

Processing source data from a number of 

remote points, without the need for manual 

transcription 

Achieving an automatic turn-round document 


I—OPTICAL SCANNERS USING THE BAR-CODE METHOD 


The Sweda E-3 Character Reader 

The E-3 is manufactured in Sweden by Sweda 
Company, but marketed under licence in Britain 
by London Office Machines Ltd. It is designed 
to operate in conjunction with the Sweda cash 
register, modified by the addition of audit strip 
mechanism and print wheels. The prototype of 
the E-3 was made in 1958, and the first opera- 
tional model was installed in Sweda’s head office 
in Stockholm, late in 1960. It has since been 
operating on a time-hire basis, reading the tally- 
rolls of a major departmental store in Faasta, and 
doing other experimental work. The first com- 
mercial order received for one of these machines 
was, however, in England, by the Leeds Industrial 
Co-operative Society in December 1959. This 
machine is in the last stages of its field tests and 
should be operational towards the end of the year. 

The method of operation of the optical reading 
device, beginning from the moment that the infor- 
mation is entered at the point-of-sale, is as 
follows: the customer makes the purchase and the 
assistant registers the sale. The keyboard enables 
the assistant’s number, the amount of the sale 
and any other numerical information required to 
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be printed in machine language on the tally roll 
and in clear language on the customer’s ticket 
In the case of the Leeds Industrial Co-op, the 
member’s share number and the cash total is 
recorded (for subsequent dividend crediting). The 
advantage of coding the assistant’s number is that 
she can now accompany the buyer through the 
store supervising the purchases and entering sales 
on the cash registers in those departments. As the 
assistant’s number is coded on the tally-roll she 
can be sure that her commission will be credited 
to her when all the tally rolls are read. 

The tally rolls are taken off the machines at 
the end of the day (or whenever the machines are 
cleared) and passed to the E-3 reader. The tally 
rolls have on them the data and the purchase 
serial number clearly marked and the amount. 
assistant number or share number in bar-code. 

The bar-code is such that each character repre- 
sents one decimal notation digit and is composed 
of six fields or bars. Four of these fields—upper 
left being one, upper right two, middle left four 
and middle right eight, relate to binary digits: 
the other two are check digits, the bottom left bar 
the ‘start’ field activating the reading of the 
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character, and the bottom right being the parity 
check, ie. checking that number of printed fields 
in a character is always even. 

The tally roll—or audit strip, as it is usually 
called—is put on the handler, and strip handling 
mechanism situated on a tray at the front of the 
reader. The handler moves the tally roll past 
the sensing head. This is an illuminated slot in 
front of a lens which projects the image of each 
character. The character is thus interpreted and 
registered in the reader’s memory, where the parity 
of the character is checked, and when all the 
figures of a word are checked and approved the 
word is ready for output 

The reading speed of the E-3 is 100 audit strip 
lines per second, which as each audit strip contains 
10 characters, means a basic reading speed of 
1,000 characters per second 

Error correction is by manual entry on the row 
of buttons on the front of the machine. The 
detection of an error via the parity check results 
in the machine stopping. The characters being 
sensed are displayed on a viewing panel in magni- 
fied form. The faulty character is illuminated on 
the push-button panel, so that the operator can 
correct the error and start the machine again. A 
summation check—the checking of totals against 
amounts of purchases—is a further safeguard 
built into the reading system 

Output from the reader is into a magnetic tape 
sorter, the E45, which is linked to a control unit 
and sorter. The sorting is done in the case of the 
Faasta application on the basis of 250 positions 
representing the 250 assistants in the store. No 
other details are available of this equipment which 
has been custom-built both in the case of the 
Faasta job and also for Leeds Co-op. Output 
could also be into a magnetic tape unit or direct 
into the core store of a computer if required: the 
reading speed of the machine makes punched tape 
or punched card output impractical 

No price details are available though the 
machine is said to be * competitive ’ with its rivals. 
The dimensions of the reading machine are 4 feet 
6 inches high by 2 feet wide by 3 feet deep. The 
weight is approximately 225 pounds, and its con- 
sumption is 350 watts connected to 200-volt AC 
mains supply 


The Addressograph 9500 

The Addressograph Optical Scanner 9500 is 
designed to read a bar-code on a credit tabulating 
card and convert the bar digits into pulses which 
can activate a built-in card punch integrated in 
the scanner. Thus the codes are converted in one 
operation into punched holes on the same card, 
and can be used on a computer or punched card 
installation 
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It will be seen from this brief summary of the 
scanner’s functions, that it is the last stage of a 
three-stage operation involving a credit card appli- 
cation. In fact, the particular application for 
which the Addressograph scanning system was 
devised was to monitor an elaborate system of 
customer credit cards for a retail petrol chain. The 
idea was that constant information—the custo- 
mer’s account number—and variable information 

the amount of his purchase—-should be entered 
in code form on the credit invoice, and that this 
information should be sensed and punched on the 
credit invoice by the scanner-punch. 
plete equipment would thus be: 
1_-The Automatic Graphotype Embosser 6760 

(for pre-entering embossed address and coded 

and clear account numbers on plastic cards). 

The Automatic Imprinter 12-85 (for tran- 
scribing information from the cards and for 
entering amount of sale) 

The Optical Code Scanner 9500 


The com- 


The case of Humble 

In a typical application, the customer, on 
opening aa account with the Humble Oil and 
Refining Co, receives a credit token card. This 
plastic card which comes in two sizes (CR50O or 
XR8&0) has been embossed on the 6760, according 
to five-channel punched tape; and the customer’s 
name, address and account number entered. The 
preparing of 


these plates is purely automatic, 


the operator merely has to load the magazine with 
blank cards and switch on; the machine feeds the 


blank Addressograph cards, embosses_ with 
character and numeral spacing, tabulations and 
line spacing and feeds out the embossed cards into 
the card receiving magazines; the machine auto- 
matically stops when the magazine is full or the 
punched tape is finished. The completed card is 
despatched to the customer 

When the customer comes to make a purchase, 
or in the case of Humble to fill up, he hands over 
the credit card to the garage attendant, who 
places the card in the throat of the Imprinter, 
loading a SI- or 80-column tab card on the 
printing anvil for receiving the information. The 
printing wheels which bear both numeric and bar- 
code symbols are set up and can be either five or 
seven digits, and represent the amount of the sale, 
number of units, production order number or 
any other numeric designation. When the printing 
head is lowered into the printing position it 
engages with the print wheels, and with a deft 
movement of the cover either lefi or right the 
information is imprinted on to the card. The 
card is then automatically filed away in a locked 
compartment. The 5l-column cards imprinted 
with up to 20 bar-coded characters and 28 clear 
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characters are batched and sent to the scanner at 
head office. There, the cards are stacked on the 
scanner in single/dual/or triple hoppers and read 
automatically at a speed of 10,000 cards per hour 
or 180 cards per minute. If an 80-column card 
is read up to 27 digits can be scanned and punched; 
with a Sl-column 20 columns can be scanned. 
An additional 13 columns can be punched if data 
are fixed or sequential. 

The checking devices on the scanner comprise 
a binary check which rejects any code having 
more or less than two digits, pushing out the card 
inpunched into the out-feed hopper; and clocking 
counter which checks that each field has the correct 
number of digits; and a read-back technique by 
which the punching block is checked against the 
scanned information stored electronically just 


before punching columns simultaneously on the 


1I—OPTICAL SCANNING BY CHARACTER 


The NCR Optical Scanner 

The optical scanner of the US National Cash 
Register Company is in its field-testing stage and 
not much is released about it. It is known, how- 
ever, that in the early stages NCR experimented 
with the idea of a bar-code system, but turned 
to character reading when the American National 
Retail Merchants Association came out against a 
code that was not readable to the human eye. 
The result of the volte-face was the NCR type- 
fount—a face not dissimilar to that of the E 13B 
MICR face, and containing a code within the 
characters. Each character is recognisable by the 
human eye and is also capable of being scanned 
and recognised by the logic of the reader; but in 
addition each character has a built-in code which 
is ‘characteristic’ to itself and which provides 
self-checking that the reading is correct. 

The great advantage, say NCR, of their type- 
fount is that it allows for tolerances necessary 
when information is being prepared at a number 
of outstations ie. on NCR cash register, account- 
ing machines and adding machines. In effect, the 
optical scanner and the typefount have been 
designed to meet these needs, the company 
deciding what tolerances were acceptable, bearing 
in mind the input factors, and working from there. 
The optical reader thus accepts output from NCR 
machines adapted to take the special typefount 
by changing the cash register print wheels. 

The information thus generated in tally roll 
form is passed to the scanner where it is fed in 
through the handler. As it passes under the scan- 
ning heads it is subjected to a two-way flying spot 
master and the black and white of the characters 
are converted via lens mirror scanning disc, and 
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card. Optional features on the scanner include 
an electronic accumulator for adding inprinted 
amounts on item cards and providing output 
signals representing batch totals; a batch balancing 
unit which compares accumulator total with pre- 
determined control totals on batch control, this 
identifying out-of-balance batches; and a con- 
secutive number punch. 

From the scanner outfeed the in-balance batches 
will be accumulated until the end of the day. 
and are sorted by account number prefix into 
billing cycles, and are passed to the machine 
accounting section for processing by tabulator or 
computer. Dealer station commission or other 
breakdowns are similarly produced. Out of 
balance batches, identified by a green card, are 
separated, checked, and passed to manual opera- 
tors for correction. 
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photo-multiplier cell into a video signal. This 
signal is stored, compared and converted, if 
recognised, into pulse form for entry into card 
punch, tape punch, or direct entry into computer 
if required. In the field-tested equipment in the 
Ohio chain store it feeds into a low cost sum- 
marising device. The characters read can there 
be processed and end results generated. The 
British company give no figures for the cost of 
this equipment, but it is believed to be between 
£9,000 and £14,000, with allowance for import 
duties and other transatlantic factors. The 
advantage of the NCR system is that it is able to 
specify paper size, ink, and other variables, since 
the equipment generating the information is its 
own. The speed of scanning is reckoned to be 
between 11,000 and 13,000 characters per second 
The reject figure is low. NCR are waiting for the 
results of this field test—due to be completed by 
about October next—before launching this system 
on the British and American market. 


The Solartron ERA 

The Electronic Reading Automaton is designed 
and marketed by Solartron Business Group Ltd 
of Farnborough. A _ prototype model of this 
equipment was given a Press showing recently, 
and two other equipments are in the last stages 
of field testing, the one with Domestic Electric 
Rentals Ltd and the other with Burton’s the tailors 

Unlike the NCR optical scanner which is 
designed solely to read NCR tally rolls, the ERA 
is able to read standard printing of consistent 
quality from any standard adding or accounting 
machine. The tolerances in respect of type-face, 
paper, ink, etc, will vary with each custom-built 
FRA, basically the wider the tolerances, the 
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yreater number of decisions involved, the more 
elaborate the logical circuits involved, and the 
more expensive the machine. Whereas the Sweda 
and NCR equipments only read continuous rolls, 
and the Addressograph only discrete documents, 
the ERA can be modified to read either tally rolls 
as in the case of the prototype model and the 
DER application 
Burton’s. 

The prototype ERA was built to accept con- 
tinuous tally rolls, produced on modified Regna 
Machines; for the DER machine the source docu- 
ment will be produced on modified National cash 
registers, and for the Burton’s machine a special 
combination of Bell Punch equipment and account 
tokens will be used to produce tally rolls 

A customer’s card is inserted into a specially 
designed Bell Punch register, and also the custo- 
mer’s personal account token plate. The amount 
of the sale is inprinted on both the card and the 
tally roll, and the customer’s account token plate 
is also inprinted in the same action on the tally 
roll. The rolls are produced in the ordinary way 
on the register and have normal clear type-faces, 
recognisable to the human eye 

The characters capable of being read by ERA 
are the numerals 0-11, together with seven alpha- 
betical characters, one special symbol and a plus 
sign. No specialised typeface is required 

Rolls to be scanned are put on the loading 
spindle of the loading station, and fed under the 
reading head in a diminishing spiral 


or cards, as in the case of 


There are 
two loading stations on the equipment which 
means that one roll can be fed under the reading 
heads while another is being loaded on to the 
magazine 

The scanner reads the lines of the tally roll at 
a speed of up to 280 characters per second: 
normally, due to the restrictions imposed by the 
paper feed, the speed would be approximately 200 
characters per second. The characters would read 
by means of a flying spot scanner which creates a 
master pattern over the area. dividing it in effect 
into a matrix of cells 15 across and 31 down. The 
variations of light and dark set up by the character 
are translated by a photo-multiplier cell into wave 
form and stored for a matter of seconds on the 
logic circuits. The pattern is then analysed against 
the electrical pattern stored in the logic, and if 
the logic circuits recognise it, it is gated and con- 
verted into an output pulse feeding to tape or 
card punch, or to the memory of a computer, or to 
a magnetic tape unit. In the case of the proto- 
type the pulse was fed into a special sales analyser: 
in the case of DER a card punch is used for out- 
put, and this is likely also for Burton’s 

In the event of a character being unrecognisable 
the machine will stop. and the line will be high- 
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lighted on a screen on the front of the reader 
Phe operator can then key in manually the doubt- 
ful character 

The cost of the ERA is given as between 
£29,000 and £45,000, though indications are that 
it is more likely to be the latter figure 


The Farrington Optical Scanning System 

This equipment was the first on the market. and 
thus has the widest commercial application. Some 
30 scanners have already been installed in the 
USA, and another 30 are on order. However, 
Farringtons, whose equipment is marketed in this 
country by Adrema Ltd, have not yet installed 
any scanning machine in Britain, so they start on 
a rough parity with the others. The equipment 
was shown at the BEEF last year and aroused wide 
interest; most of the public utilities were interested 
in its billing possibilities, and there was also an 
enquiry from the Paris Bourse for a specialised 
system 

here are five Farrington optical scanners on 
the market though not all have direct relevance 
to the British market. The Farrington machines 
sense only discrete documents, though research ts 
currently going on to see whether a Farrington 
optical reader should be modified to take con- 
tinuous rolls 

All Farrington scanners use the Selfchek type- 
fount. This type face is in effect a bar code, 
formed into clear language characters. Thus each 
character is composed of a combination of nine 
vertical or horizontal strokes, ie. a horizontal top, 
horizontal middle, horizontal bottom; short verti- 
cal upper left, short vertical upper right; short 
vertical lower left; short vertical lower right; long 
vertical left; long vertical right. A zero therefore 
would have four plus digits 1, 3, 8, 9 and one 
minus digit-—2 character differs from 
another by two strokes, and so each is clearly 
recognisable as a pattern of strokes, as well as 
by the normal optical scanning methods. Thus a 
check is established on the correct interpretation 
of characters, and unless two parts of a character 
are missing the character will be recognised; con- 
sequently much reduced. The five systems are: 
1—The 10 DP 2. This is a *‘ showpiece’ equip- 
ment which is of fairly limited application. It 
reads whole eight inches by 
104 inches (or eight by 11 inches) of both upper 
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pages of size 


and lower case of special Gothic type in single or 


double spacing. Selfchek numerals 0-9 and 
punctuation marks 

The scanner is able to read some two and a half 
lines per second (or 200 characters), and the 
scanned characters are recognised and transmitted 
to an output punch which punches onto tape at 


a speed of 240 characters per second 





The only installation at the moment is the 
equipment at the US Air Force’s Research and 
Development Centre; but one equipment is on 
order to Time Magazine and other enquiries have 
been received in respect of language translation 
communications transmission, and _ scientific 
literature abstraction. 
2—-The 9 DP |. This is also a scanner with an 
output punched tape, though its input is somewhat 
different. It is able to receive and scan 150 cash 
receipt tickets per minute and punch out tape at 
60 characters per second. The amount of infor- 
mation on any one ticket is limited to 25 digits 
(1 or 2 control digits and 23 data digits). Group- 
ing in any format is possible, provided the infor- 
mation is on one line and not more than one 
variable field is used, ie. a 10 digit account num- 
ber, amount field of & digits, and two check digits 
and one digit form the account number to make 
a three digit self-checking scheme. In addition 
the amount field is also accumulated on an 
accumulator and transferred to the tape on 
depression of the ‘end of batch” button. These 
totals can also be printed out on a line printer. 
This could be used for turn-round documents. 
3--The 9 LC 3. This equipment receives summary 
cards produced on standard adding machine. It 
translates these adding machine listings into 
punched card output at a rate of 10 lines per 


second. The lines must consist of not more than 
10 numeric characters. The equipment links up 
with an IBM summary punch and punches out 
80-column cards according to the plugboard pro- 
gram, punching a maximum of one 8-digit heading 
field and six 10 digits details fields in any one 
card. 

4—The 9SP3. This system which consists of a 
character-sensing punch linked to an interpreter, 
and is designed for traders’ credit and hire purchase 
applications. It is able to read a line of 10 digits 
in Selfchek typeface on a three-part ticket set fe 
a S5l-column tabulating card, with a double-sided 
carbon and a flimsy duplicate. The data to be 
read appear on the reverse of the tabulating card, 
being imprinted by a Farrington 842 imprinter at 
any earlier stage in the transaction. The cards are 
scanned and punched at 180 cards per minute, 
after which they can be processed on an IBM 
accounting machine. 

5—9SP4. This is the first of the scanners to handle 
turn-round documents, je. documenis that can be 
sent to customers, returned, scanned, and punched 
with the scanned data on to the same card. The 
unit consists of three items—the scanner punch, 
the accumulator, interpreter. The source docu- 
ment is a standard 80-column tabulating card 
which the scanner will read and punch at a speed 
of 180 cards per minute. 


Hf OPTICAL CHARACTER READERS DEPENDENT ON A COMPUTER 


The IBM 1418 


The IBM 1418 optical character reader is simply 
an input feed for an 1400 series computer, though 
it is likely to be made compatible with all IBM 


computers before long. The use of this equip- 
ment underlines one of the principal reasons for 
optical scanning—the elimination of the card 
punching operation in computer work. 

The IBM 1418 is able to make use of the com- 
puter logic of the 1401, and is therefore able to 
offer a very much wider range of tolerances than 
is possible on a scanner utilising only its own logic 
circuits. 

The range of typefount is also very wide. Not 
only standard IBM type from 407, 408 and 409 
accounting machines is acceptable, but also 
elongated 407 type used by credit card inprinters 
and, in addition, the scanner can also be equipped 
for mark-reading. Accounting machines, printers 
and electrical typewriters can create the source 
docket. Data read would be numerical characters 
at either seven or 10 characters to the inch. 

When source documents are fed into the scanner 
they are automatically separated, aligned and fed 
on to a revolving vacuum drum. The document 
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is thus scanned under either one or two reading 
stations. If two stations are used, two lines 
not necessarily of the same type style-—can be read 
simultaneously at a single pass; alternatively the 
second reading station can be used for mark- 
sensing. The speed of reading is some 480 
characters per second—or 400 documents per 
hour. In scanning, the light image of a character 
is converted into electrical impulses which are 
compared with the internal logic contained within 
the solid state circuitry of the reader, and when 
the characters are recognised, they are transferred 
to the core store of the 1401. From there they 
can be read on to magnetic tape for feeding to 
larger computers, converted to punched cards, or 
printed out. 

The cards, on being processed are passed out 
into Output sorter pockets. The 1418 Model 2 
has 13 sorter pockets and may be used as an 
optical sorter when not used on line with a 1401 
computer; the Model | has only three sorter 
pockets. 

The cost of the 1418 in the United States is from 
£40,000 to £45,000. No sale price is given for 
Britain, though rental charges are said to be £1,000 
per month. Delivery is given as 18 months. 
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WHAT’ 


Br 


S was month in 
our Data Digest columns IBM 


launched a 


reported last 


have low-cost punched 


card system First the 


the British 


had to 


shown at 
Hanover 
IBM 


with sterling problems, 


Fair last year 


company contend 


and there 


fore adaptations, before the system 


could be introduced here—this 


card known 


3000 


punched equipment, 


as the Series, 
extend 
among 

The 


up no more space than three desks, 


promises to 
the use of card equipment 
smaller organisations 


basic system, which takes 
comprises three units: a punch/veri 
fier machine for creating and veri 
fying punched cards; 


which 


a card sorter 


collates common cards at 


the rate of 460 cards a minute; and 


an accounting machine which will 


read some 90 cards a minuée. 


There is, in addition, 
piece of equipment—an interpreter 
for printing out in clear on the card 
the information punched into it 
The basic system (excluding the 
interpreter, IBM 3050) 
7,000 or alternatively 
be hired for about 
The 3000 
small (four 
a half) 
contains 80 


an optional 


known as 
costs may 
£196 a month 
equipment 
inches by 
card, which 
columns 


uses a 
two and 
nevertheless 
which may 
be punched with either numerical 


or alphabetical information 
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The punch, verifier 
3020) is in 


(labelled the 
novel 
machine no bigger than 


itself a idea: a 
an electric 
typewriter, it serves first as a punch 
and then, by pressing a switch, as 
that 


suffice to do 


a verifier, so one operator 
both 
Equipped with an electric keyboard, 
the machine can punch repetitive 
information 


would jobs 


automatically; this is 


done under the control of a * pro 


gram’ card, and in addition to 


duplicating, a * program’ card will 


also. control the skipping of 


cards 
30R0) 


the release of 
(labelled 


columns and 


The sorter the 


nd equipment 


‘akthrough for the Smaller Firm 


sorts cards into alphabetical and 
In addition 


selection keys to 


numerical sequences. 


it features sort 
simplify non-standard sorting. 

m, the 3000 
the 
two or more conven- 
machines. In addition 
to printing, adding and subtracting, 
and printing totals, it can be used 
as a calculating punch for multi- 
plication and division, as a repro- 
a gang and summary punch, 
in a limited way as a collator 
for segregating different types of 
cards. Controlled by interchange- 


Kingpin of the syste 
accounting machine combines 
functions of 


tional card 


ducer, 
and 
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Miniature 


80-column card (actual size) 





able plugboards, the 3000 machine 
has been designed to do a number 
of jobs, which in other IBM equip- 
ment are done by more than one 
machine. The thinking behind 
this is that as small firms, for whom 
the 3000 Series has been designed, 
will normally have several jobs 
that could conceivably be put onto 
card equipment, but do not have 
The Punch-verifier 3020 great volumes of processing to do, 
they would require an inexpensive 
system (and £7,000 for the basic 
system is as low as IBM can go) 

p > which could be made to do a 
«2 ~ Fee » variety of tasks 
eae IBM reckon that a basic installa- 
tion of 3000 equipment could be 

run with a staff of three. 

For further information _ tick 
«COI on the reader enquiry coupon 
‘on this page, or write to 
IBM United Kingdom Ltd 
101 Wigmore Street 
London, W1 
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Verifying 
Machine Entries 


NE of the sources of error 

in accounting machines with 

punched tape output is that the 

operator may key in the wrong 

It calculates, punches, prints out account number, with the conse- 
quence that the amount is credited 





READER ENQUIRY SERVICE 





From WHAT'S NEW Please send me further information on 
Co0v Col... C02... ces... C04.. ces... 


Please advise me on the following additional problem 


Name 
Company 


Position 





Address | 


NOW MAIL THIS COUPON TO: AUTOMATIC DATA PROCESSING 
| Reader Enquiry Service, Mercury House, 109-119 Waterloo Road, London, S.E./ 
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to the wrong customer. A device 
designed by Burroughs Corpora- 
tion of Detroit—the check digit 
verifier—helps to ensure accuracy 
of reference number encoding. 

The verifier, a solid state tran 
sistorised electronic equipment 
operating on the lines of a small 
computer, is about the size of a 
portable radio. Linked by cable 
to the accounting machine, it comes 
into operation as soon as the refe 
rence number is entered on to the 
tape. To the coded number is 
added a check digit which is 
formed by a double-add-double 
calculation-addition operation in 
the verifier. 

This check digit and the related 
account number are indexed into 
the accounting machine by the 
operator and channelled through the 
verifier which ‘unscrambles’ the 
code by performing the double- 
add-double-calculation followed by 
subtraction. Should the result not 
tally with the check digit then the 
machine locks and signals the error 
to the operator. This means that 
a check is obtained before the 
account number is punched into the 
tape; the method of calculation 
need not be the double-add-double 
method, variants being possible, 
but the principle is the same. 

The verifier, known as the A570 
is not yet marketed outside the 
USA, but it is believed that its 
European premiére is to come 
towards the end of the year. No 
selling price has yet been fixed. 

For further details tick CO2 on 
the reader enquiry coupon on this 
page, or write to: 

Burroughs Adding Machine Ltd 
Avon House, 

365 Oxford Street, 

London, WC!. 


Copying Centre 

for Birmingham 

A DOCUMENT copying service 
based on the Copyflo Continu 

ous Printer Model (A) is being 


inaugurated at the new Rank 
Xerox showroom in Birmingham 
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The Copyflo enlarges documents 
the 
minute A 


from microfilm at rate of 20 


feet of print per 250 


page book could be reproduced in 
a matter of 


five minutes. The cost 


of the service works about 
104d. to 114d 
on the width of the image required 


Print, 


out al 
per foot depending 
typescript, handwriting or 
drawings can be but 
half 


reproduced 
not photographs—at a rate of 
a mile of prints per day 
The able to 
from paper to paper 


centre Is process 
“You could 
come into the centre with the book 
under your arm, says Philip Cur 
rah of Rank-Xerox, ‘and we could 
go trom 
film; 


there; 
print staple and bind 
The whole operation could be done 


convert to micro 


out, 


almost on a while-you-wait basis, 
and it would cost you, for the whole 
process, 


£5 15s. 


than 
In this way no book need 
be out of print again 
tically the 


not much more 
More realis 
the 


service is able to process copy out 


for businessman, 


put from punched card 


puter tabulations 


or com 


Also in the centre, though not 
laundrette basis is 
a Xerox copyflo 824 


available on a 
printer ior 


processing microfilm mounted on 
punched cards. the hand-operated 
Xerox 914 office copier—on dis 
play for the first time in the pro 
vinces—and the 1318 Xerox equip 
ment which can process copy out 
put from punched card or compu 


ter tabulations 
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@ Laundrette for Brum 
Output de-stubbed > 


Ihe centre is at York House, 38 
Great Charles Street, Birmingham 

For further details tuck CO3 on 
the reader enquiry coupon on page 
40, or write to: 
Rank-Xerox Ltd 
37-41 Mortimer 
W/ 


Street 


I onde ” 


Three-way 
Guide Cards 
WH N batches of punched cards 
are stored, a guide card is 
attached either before of: 
batch The 


indicator tab of the guide card can 


always 


after the protruding 
be in one of three positions, left 


centre and right. Up till now this 


has meant that two types of gitice 
! 
i 


card were needed, one for left 


right and one for the centre posi 
tion Accessories, 


Punched Card 


makers of punched card storage 


trays, etc, have now designed a 
card which incorporates the three 
positions, left/right at the top edge 
and bottom \ 
second multi-position card is also 


available, 


centre at the 


which incorporates the 
three tab positions necessary when 


filed vertically 


cc 


cards are 
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— op 


Marker is poly-purpose 


[he new all-purpose cards 
Plastindex 
PV( 
with a matt finish on which pencil, 


ink ofr 


known as Uniform 


Guide Cards, are made of 


ball-point marks can be 


The 


against static electricity and come 


made cards are treated 


in six colours 


For further tick 


CO4 on the reader enquiry coupon 


information 


on page 40, or write to. 
Punched Card Accessories Ltd 
58 Victoria 


W'/ 


Street 
I ondon 


Trimming Decollator 
for On-line Printer 
HIGH - SPEED 
operating at 50 feet a minute is 
being John Wilkes 
Ltd of Bilston, designed to link 
up to an on-line printer of a com 
the 
pro 


decollator 


marketed by 


puter unit—as, for 


1403 


example, 


printer of a 1401 data 


cessing installation 
The decollator processes Wilkes’ 
Combiner-style 


multi-copy sta 


tionery, feeding to a form cutters 
One of the snags of this type of 
that 


set must have a gummed stub to 


tabulating stationery is each 


allow it to be processed in com 
his that 
has to be 


plete register means 


this gummed edge 
before the sets 
decollated into separate 
This decollator system 


overcomes this difficulty by having 


removed manually 
can be 


packs 


trimmers operating beside the dual 
pinwheels which activate the sta- 
tionery [he trimmers remove 
continuously, 
thereby freeing the forms and car- 
bons which can then be decollated. 

The are on a shaft, 
that can be 
when recollation takes 
The 
guarded by 
perspex covers which protect them 
when not in use. and prevent opera- 
injury 


the gummed = stub 


trimmers 
which 
lifted 


place or 


means they 
clear 
during setting up. 


trimmer blades are 


tor 

If forms six inches deep are used, 
the decollator can trim and separ- 
some hundred 


ate at a speed of 


forms per minute 


For further tick 
COS on the reader enquiry coupon 
page 40, or write to 


Wilkes Ltd 


information 


James 
Bilston 
Staffs 
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APPOINTMENTS VACANT 








THE DE HAVILLAND AIRCRAFT COMPANY LIMITED 


are taking a fresh look at their 


DATA PROCESSING PROBLEM 


A feasibility study has culminated in an order for one of the 
most advanced high speed computers yet designed. We now need 


MANAGER 


to prepare the installation for operation in 1963, to supervise 
the development and routine working of advanced commercial! 


programmers and later to provide a substantial service to 
scientific users. 


A variety of data processing equipment already exists and 
requires immediate rationalisation; it forms the basis for gradu- 
ated plans which provide for increasing use of computer service 
facilities until the final device takes over. 


Punch Card experience and mathematical background are 
necessary qualifications for this position. 
Please write to: 
The Personnel Manager (Ref. 156), 
The de Havilland Aircraft Co. Ltd., 
Hatfield. Herts. 


Member Company of the Hawker Siddeley Group. 
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APPOINTMENTS VACANT (cont.) 


PUNCHED CARD LOUGHBOROUGH GOLLEGE OF TECHNOLOGY 


. eps Leicestershire 
Machine Methods Specialist eg 





Applications are invited for the post of DIRECTOR 
electronic OF DIGITAL COMPUTER OPERATION This 
new appointment arises from the installation of 


required by well-known manufacturers of 
equipment based in Central London 


a 
The successful candidate, aged between 23 and 35 will 


be required for machine planning of systems in the 

> > 1h > > . > ri; 
internal Methods Department. Practical operating experi the influence of the computer on the teaching of science 
ence and/or a knowledge of computer programming will 


be useful and technology The Director will be directly respon- 


medium-sized digital computer for teaching and research 
purposes within the College, with the aim of extending 


sible to the Principal, and assistant staff will be appointed 
ali ange between £900 ; 5 
Salary range between & OO and £1,500. Contributory shortly. Wide knowledge and extensive experience of 
and non-contributory Pension schemes are offered as : 


well as free Life Insurance and all the normal benefits the use of a computer as a mathematical tool in the 

of a large company solution of engineering problems is required. 
Interviews arranged outside usual business hours if Salary will be in accordance with the scale for 

necessary 


Principal Lecturers--£1,750-—£1,900 per annum. 
Applications in writing stating age, education and Forms of application and further particulars may be 
previous experience to: — : obtained from the Academic Registrar. 


sly please quote ref. 24/2 
Box ADP. 271, W.P.S., 4 Holborn Circus, London, E.C.1 (In reply please quote ref. 24/2/BI.) 














LOUGHBOROUGH 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, DYESTUFFS DIVISION Cl COLLEGE 


— 











OF TECHNOLOGY 


Leicestershire 


- DET . > . " = Applications are invited 
4 ! 4 i 44 sit. I y\ J ~ for the post of Assistant 
to the Director of Digital 
See aiete Computer Operation. 
Applicants should have 
PEGASI ~ DAT A PROCEKSSI AG SYSTEM some experience of digital 
computer work and prefer- 
in being trained for this work. Age 22-30 ably should hold graduate 
The initia! salary will depend upon experi qualifications. 


have vacancies for 





— 


The work will be mainly concerned with a 


variety of commercial problems and com- 


mercial data processing but with the ence, age and qualificauions, and the post Salary on a basic scale 
possibility of work in technical fields offers good prospects for promotion of £700-£1,150 per annum, 
Applications are invited from experienced There is a Superannuation and an with additional allowances 
programmers or mathematicians interested Employees’ Profit Sharing Scheme for graduates and training. 


The starting point on this 
Application forms may be obtained from the Staff Manager, Hexagon House, Blackley, Manchester, ? salary scale will be fixed 





according to qualifications 
and previous experience. 
DATA PROCESSING Forms of application 


SUPERVISOR and further particulars 
PRESSINGS IN ALL METALS || The British Aluminium Com : 
TELEPRINTERS oo Mg pp : may be obtained from the 


PERFORATORS t » 60 tons Press tools manu- pany Ltd., Bank Quay, Wa 
REPERFORATORS i red in our wn toolroom rington wish ¢t engag an Academic Registrar. 
TAPE READERS Light asccattifies—Domenic. Wine. experienced and Ir . oe t a Fs saci ‘i 
Pen Recorders Terminals : SUPervise er (Hol nm reply please quote 
7 rical and Mechanical. All finishes lerith) Punc Car Instal - 
and VF Telegraph multi erith inched ard = Instal ref. 2/BIL.) 
channel units Testing A.D and A.R.B approved lation . . 
Equipment, Test Frames, Tele- Advi ind 
phone Carriers and Repeaters; os 
Signalling Rectifiers and ‘ 1 , : powerful equipment 
Relays, Transformers, Transmit Ltd Dolphin Road on reham planning stag 
and Receive Filters, Repeating by-Sea Sussex Telephone Duties include supervision DATA PROCESSING CON- 
and Retardation Coils, Racks oreham-by-Sea 224-5 planning of punched = c: 








MACHINERY FOR SALE 





1 








Stimates given free __ The _Installat neludes a 
sso rf r 





aiculator 
Enquiries ¢t Metal Components wee “ 


Rel B U 1 = pr dur nd . TROLLER An opportunity 
elay ases niselectors, ocedures a -Operation ie Sct : 

exists f -class man to 

Remote Control Transmitters the devising rf : : : , 

’ ean r y y 

British, American and German procedures ganise control and programme 

I yr t . 7 This is an excellent statistical work on an M 

quipmen TIME RECORDING i xm saa < punchcard installation The 

BAD id 7 a9 s Time Recorder Rentals Ltd A first-class man is required job is Breyer ye one -= calls 

mentee oan 7-159 Borough High Street able to take respons 8 SS OS 

, peer jevelop Seah ideas He should be not more 

. Preferred age group a 2 than 35, preferably experienced 

< ere ) 

years Other ages may apply vith the IBM equipment and have 

Four fieure salary to com boundless energy and initiative 

moence Wr Dee el a om with the willingness to see and 

nc ite 
nstance giving personal details troduce new methods and 


SEE ALSO ADVERTISEMENTS ind. stating experience and | ‘echniques. Computer experience 


enens enleew 3 Envelor would be a valuable asset. Write 
ese salary level lopes 

nee Ss : giving ful tz prience 
OVERI EAF be murked PRIVATE ving full details of experience 


to and jualifications and stating 
W.E.BJ.) lary required to Box 52 


Akeman Street, Tring. Herts 

> London, S.E.1 HOP 22% All 
Tel: TRING 2183 and 2310 " : , 0. Al 
systems Sales service 
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INDEX TO 
MATHEMATICIANS ADVERTISERS 


AS 
RESEARCH PROGRAMMERS 


With the rapid expansion of the company’s activities we 
need to extend our research and development projects 
on new programming techniques. 





The work will be mainly connected with the develop- 
ment of an Automatic Programming system embracing 
both mathematical and commercial fields and will offer 
unlimited scope for the creative mind 


This is a unique Opportunity to join a small team with 
great experience of automatic data processing techniques 
where remuneration depends solely on ability and allows 
the outstanding man to progress rapidly to the high 
income range 


Men or women who have obtained a good degree in 
Mathematics, preferably with experience connected with 
Computers, are invited to send details of their career to: 


Personnel Manager, LEO Computers Limited, 


Hartree House, 151a-159a Queensway, London, W.2 
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(8M 3000 SYSTEM 


“The appearance of the 
Machines would not dis- 
grace The Design Centre 

.”’ The Times, 28th 
January, 1961 


We are proud to announce 
that the Machine-Stands and 
all other card-storage Equip- 
ment displayed with the IBM 
3000 System at 5862 Newman 
Street, W.1, were specially 
manufactured by PCA 


For full details of the comprehensive new PCA 3000 Range of Card and Control Panel 
Storage and Handling Equipment, please apply to : 


PUNCHED CARD ACCESSORIES LTD. 58 VICTORIA STREET, LONDON, S.W.! TEL: VIC 7891, 3 lines 


Printed for the Proprietors, BUSINESS PUBLICATIONS Ltd., registered office: 180 Fleet Street, London, E.C.4, England (Waterloo 3388 
by Samuel Temple & Co. Ltd., Vencourt Place, King Street, London, 6. 
Advertisement, editorial and sales offices: Mercury House, 109-119 Waterloo Road, London, SE.1 (Waterloo 3388) 
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is two vears old! 


How are we doing ? 


Please give us youl reckoning on the other 


side of this form 


Dear Reader 


During the last two years we have received a lot of 
letters and also seen many of our readers personally, and 
they have helped us to shape the magazine to meet your 
particular needs. We are proud of the progress made, 
but dread the thought of standing still. This is a good 
moment, when we are two years old, for you to give us 
your assessment of the progress made—and particularly 
to tell us again and more comprehensively than ever 
before about the types of features that you like most and 
the ADP problems and topics which you most urgently 
wish to see written about in the magazine 

So please complete the form on the other side, 
detach it and return to me. We hope to reward every 
reader who completes the form by producing an even 
better magazine in the future 


Yours very trul 


Prikip | peihinninins 


No Postage 
Postage Stamp 
will be a if 
posted in 
(pred Great Britain 
or Northern 
Ireland 
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Readership Forum and Survey 


| REGULAR MAGAZINE FEATURES 


Please indicate which of the features below you read Do you want more or less detailed articles on how 
regularly or only occasionally and rate (out of a maximum of 
? 
ten) their usefulness to you. new equipment actually functions? 


Regular! ° iN R 
—s wenaacthi thle neng ous & 00 Do you want more or fewer articles on how feasibility 
Comment 
and systems studies are made? .. 
Data Digest 





American Report 


Job Market Report web 5 How do you grade the following types of forward 


, ? _ 
What's New in Systems looking articles? (A=very interesting B-of general 
Services, and Equipment parohane interest C- of little concern right now). 





The shape of computers to come 


2 Grade in order of importance to you (indicate with the Courses and training in ADP for tomorrow 
letters A, B and C) the following kinds of articles: 


The effects on management structures of the 
Computer application case studies introduction of ADP 


The commercial results of introducing office 


Punched card case studies automation 


Other mechanised-system case studies The social implications of ADP 





3 Which of the following main areas of data processing 
are of particular concern and importance to you (Please 


number in order if interested in more than one): Purchasing 


Invoicing Production planning and progressing 
Order processing Over-all production control 
Order fulfilment Delivery scheduling 
(eg. from warehouse to chain of shops) 
Sales analysis Cost control 
Customer and ledger accounting Job costing 


HP and deferred credit accounting Payroll 


Stock control Top management accounting 





6 Have you any suggestions or other comments? 


Nature of your business 


Size of Firm Under 100 ; Over 1,000 


Your position in the firm 


What types of equipment do you specify or recommend? (please give broad classes such as computers, general ADP equipment, 
general office equipment). 


| specify dea ER ATA ES me auiiaees | recommend ... 


No. of readers on the circulation list for this copy of ADP 


, 


Optional { The following information would be useful to us but is not essential: 
and NOT FOR < Your Name 
PUBLICATION Name of Firm 


(1) Please complete and post this form TODAY—no postage required 
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How are we doing ? 


Please give us youl reckoning on the other 


side of this form 


Dear Reader, 

During the last two years we have received a lot of 
letters and also seen many of our readers personally, and 
they have helped us to shape the magazine to meet your 
particular needs. We are proud of the progress made, 
but dread the thought of standing still. This is a good 
moment, when we are two years old, for you to give us 
your assessment of the progress made—and particularly 
to tell us again and more comprehensively than ever 
before about the types of features that you like most and 
the ADP problems and topics which you most urgently 
wish to see written about in the magazine 

So please complete the form on the other side, 
detach it and return to me. We hope to reward every 
reader who completes the form by producing an even 
better magazine in the future 


Yours very truly 
Philip Marchand 


Editor 


No Postage 
Postage Stamp 
necessary if 
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The shape of computers to come 


2 Grade in order of importance to you (indicate with the Courses and training in ADP for tomorrow 
letters A, B and C) the following kinds of articles 
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Computer application case studies introduction of ADP 
The commercial results of introducing office 


Punched card case studies automation 


Other mechanised-system case studies The social implications of ADP 
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The 


fastest Leo yet 
in harness soon! 


LEO III, the latest and fastest LEO Automatic Office, will 
start service trials soon, in preparation for the opening of the 
fourth LEO Service Bureau in London on January Ist 1962. 
LEO III, incorporating every significant advance in com- 
mercial data processing, will make available the LEO service 
to a still wider circle of businesses—both large and small. 


Six basic facts about Leo III 


1. Magnetic Core Store of up to 320,000 digits, auto- 


matically shared amongst several concurrent jobs. 


2. Special buffering arrangements between computer 


and input/output equipment to enable all to work 
continuously 


3. Comprehensive and extendable order code, with 
ability to calculate automatically in binary (fixed or 
floating point), decimal or sterling numbers, according 
to the particular calculations 


4. Fast printing—up to 50,000 lines per hour. Fast 
nagnetic tapes with unsurpassed built-in error detection 


©. Fully transistorised circuits, with checks at all 
transfers, high reliability and the fullest attention to 
ease of operation and maintenance 


6. Made up of independent units which can be added to 
on site as needs increase, without interrupting routine 
operation 





Six jobs Leo III will be doing 


1. Invoicing, sales control, sales analysis and 
sales forecasting 


. Stock and warehouse control 
. Production scheduling and control 
. Payroll and wages costing 


. Engineering and Market Research 
calculations 


6. Stock Exchange and Insurance Accounting 


LEO has been giving hour to hour service for 
7 years now. LEO III will make this service 
faster and wider than ever before. 


MORE FACTS? 


Complete information on LEO III and the 
LEO Ill Service Bureau is available from 
LEO Computers Ltd. If you are interested 
contact them now 





FOR RELIABILITY + VERSATILITY + EXPERIENCE 


LEO COMPUTERS LTD 


HARTREE HOUSE 


QUEENSWAY LONDON W.2 





Jackie reveals the secret of ‘‘ Paraflex” 


the revolutionary new Paragon Continuous Form. 

Very latest of a long and distinguished line of Paragon 
system forms. The multiple parts are bonded together with floating 
carbons which ensure trouble free operation at all speeds on all 
types of data processing machines from electric typewriters to 
electronic high speed printers. 

Every Business Executive should know about high speed, 
trouble-free “‘Paraflex”’ Forms. Please send for samples. 


* PARAFLEX is a Registered Trade Mark of Lamson Paragon Limited 


LAMSON PARAGON LIMITED 


PARAGON WORKS, LONDON E.16. Telephone: ALBert Dock 3232 
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